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Part 1: Statistical Information

A total of 508 candidates applied for the examination. The table below shows the distribution 
of grades for this session as compared with the results of the previous year:

Grade
No. of 

Candidates
% of 

sample
% of 

May ‘11

A 21 4.1 5.8

B 50 9.8 9.1

C 98 19.3 28.3

D 127 25.0 15.4

E 103 20.3 20.4

F 87 17.1 16.9

Absent 4.1

Part 2: Comments regarding candidate’s performance

Section A

Q1. For part (a) the majority of candidates gave well labelled diagrams showing that they 
were familiar with the principal vertical layers making up the atmosphere.  A few 
omitted ground level although this was specifically asked for in the question.  The main 
confusion was between thermosphere and troposphere, but overall high marks were 
scored in this part.  On the other hand, for part (b) where candidates were asked to 
mention two factors that determine the amount of solar radiation received – most 
candidates scored half the marks given since they only gave one valid answer namely 
that related to the albedo effect.  The majority stated that ozone layer depletion and air 
pollution affect the amount of solar radiation received.  There was hardly any reference 
to altitude, latitude, and distance from the sun or sea.  This is again was evident in part 
(c) where the candidates were asked to mention two forces that control atmospheric 
motion.  A very small minority of pupils gave correct answers by mentioning Coriolis 
force and pressure gradient force – however the rest had no idea what this question was 
about. 

Q2. Overall candidates did well and scored full marks as they completed the Carbon cycle 
with the correct missing terms. Common mistakes included: confusion of respiration 
with transpiration; using the term ‘burning’ instead of ‘combustion’, and ‘death’ instead 
of ‘decomposition’.

Q3. For part (a), average marks were scored as most candidates stated that ozone is a gas or 
gave the formula O3 for ozone, but then others simply stated that ozone is important as it 
prevents the sun’s harmful rays from reaching the earth.  In part (b) which called for 
ozone formation and breakdown, the majority of candidates simply stated that formation 
entails an oxygen molecule combing with another oxygen atom to form O3 but then 
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failed to give a correct formula for ozone breakdown.  So it can be concluded from the 
answers given that, in this case, candidates lack knowledge re chemical formulas.  For 
part (c) most answers were correct and a repeat of part (a) since candidates stated that 
ozone shields the earth from harmful UV rays.  The same was evident in part (d) where 
correct answers were given as consequences of the depletion of atmospheric ozone.  
Typical answers included global warming (a wrong concept), skin cancer and cataracts.

Q4. For part (a) (i) and (ii) there were a number of candidates who gave correct diagrams as 
to what constitutes a mean sea level aquifer and a perched aquifer and supported their 
knowledge by well annotated diagrams showing the rock layers.  However quite a 
number of candidates confused the two aquifers and for mean sea level aquifer omitted 
the fact that this aquifer accumulates above sea level and floats on it due to the 
difference in density.  In fact diagrams showed this lack of knowledge since the aquifer 
was drawn side by side to the sea level.  Most candidates gave correct definitions of the 
term ‘infiltration’ and stated that it is the process through which rain water percolates 
through the rock layers – although a few seemed to confuse this with solar infiltration 
and associated it with what affects solar radiation reaching the earth.  A few also 
thought that this is a process that had to do with a reverse osmosis plant and therefore 
spoke of a purification process for water collected.  For part (c) candidates who were 
previously familiar with the term infiltration could easily state that the type of rock 
affects the amount of water passing through – however those who had previously 
confused the term with solar infiltration mentioned factors such as albedo and ozone 
layer depletion.

Q5. Very few candidates scored good marks in this question which concerned mostly the 
chemistry of photochemical smog. In part (a), candidates confused the term 
‘photochemical smog’ which involves the reaction of primary pollutants in the presence 
of sunlight, to ‘industrial smog’ which is characterized by the presence of sulfur dioxide 
and smoke from burning of coal.  Some candidates simply described this type of 
pollution as ‘a combination of smoke and fog’ while others thought that it involved the 
process of ‘photosynthesis’. In part (b), candidates were expected to note that 
photochemical smog was a type of pollution associated with high levels of oxides of 
nitrogen particularly emitted from cars and other vehicles running on petrol.  In most 
cases, candidates blamed the presence of the power station and the industrial activity at 
Marsa (which certainly contribute to atmospheric pollution) as the main sources of this 
type of pollution, but then failed to make any reference to the traffic emissions.  Marks 
were lost if candidates failed to explain the contrasting situations in an urban zone and 
Maltese countryside typified by Marsa and Bahrija respectively.

In part (c) (i), very few responses referred to the true origin of nitrogen monoxide, i.e. 
by a direct combination of atmospheric nitrogen and oxygen, at an elevated temperature, 
during ignition of hydrocarbons (e.g. petrol). In part (c) (ii), most candidates were 
unaware that nitrogen monoxide was a colourless gas which reacts readily with oxygen 
to produce a brown-coloured gas called nitrogen dioxide. Some of the candidates 
attributed the brown coloration of the gas to the presence of soil or dust particles present 
in polluted air. In part (c) (iii), candidates who failed to identify the brown gas (NO2) 
cited reactions of other oxides (such as SO2 and CO2) with water which also produce 
acids.  There were only few correct references to the generation of nitrous and nitric 
acids as a result of the reaction of nitrogen dioxide with water.  

In part (c) (iv), although candidates realized that photochemical reactions involved 
breaking up of molecules, they found it hard to explain this in the form of a chemical 
equation and what is meant by a ‘free radical of oxygen’. In part (c) (v), the 2 marks 



IM EXAMINERS’ REPORT MAY 2012

4

were awarded to those showing how an ozone molecule forms whenever an oxygen 
molecule comes across and combines with an oxygen radical (i.e. a free oxygen atom). 
In part (c) (vi), candidates in general knew that the catalytic converter was a device 
fitted in a petrol running vehicle to treat harmful gases before being released to air from 
the exhaust system.  However very few of the candidates referred particularly to 
possible chemical reactions involved, and in particular how toxic gases such as carbon 
monoxide and nitrogen monoxide (and unreacted hydrocarbons) can react together to 
form non-toxic gases such as nitrogen, carbon dioxide and water. No marks were gained 
by candidates who described the role of the catalytic converter as being a treatment to 
filter off photochemical smog into less toxic gases.

Q6. Candidates did not fare well in this second question on environmental chemistry, even 
though it concerned basic concepts on the occurrence of acid rain. In part (a), the 
majority of candidates correctly referred to sulfur dioxide SO2 and nitrogen dioxide NO2

as the main pollutants responsible for acid rain.  Other acceptable responses included 
oxides of nitrogen NOx, oxides of sulfur SOx, nitrogen monoxide, NO, and sulfur 
trioxide SO3.  However, neither nitrous oxide N2O (dinitrogen oxide, neutral), nor 
carbon dioxide CO2 (occurring naturally in clean air) could be considered as valid 
alternative answers. In part (b), only a minority of candidates were confident enough to 
write a chemical equation summarizing the chemistry behind the formation of acid rain. 

In part (c), many candidates scored some marks by referring to chemical erosion (some 
candidates preferring the term ‘corrosion’ (though this term is used more appropriately
to describe electrochemical attack on the surface of a metal) of local stonework and 
marble work by acidic pollutants.  However, few of them could relate this with a 
chemical reaction between the acidic substances present in air (e.g. H2SO3 or HNO3) 
and the basic substances (e.g. calcium carbonate, CaCO3) present in limestone / marble 
and similar materials. There were also few correct responses explaining how acid rain 
would be neutralized by the presence of calcium compounds in Maltese soil (rich in 
alkali) and would therefore hardly affect the local produce.

Q7. Even though this was a relatively simple and straightforward question, an exceptionally 
low number of candidates managed to get full marks by using the correct term.

Q8. Many candidates did not even attempt to answer part (a) of this question.  A number of 
candidates did not give an answer that was in the form of an equation, whilst many 
others gave the equation for the doubling time of a population. The concept of a 
population for many candidates, seems to include only the human population and thus 
when answering part (b) many referred to the number of people in an area. For part (c) a 
number of candidates gave factors such as ‘money’, ‘contraceptives’ and ‘abortions’, 
showing a limited concept of the term ‘population’. The same problem emerged in part 
(d), where factors such as: ‘birth control’, ‘the economy’, ‘women having jobs’, ‘better 
standard of living’ and ‘one child policies’, featured extensively in answers.

Q9. A good number of candidates managed to answer part (a) correctly, however they 
seemed to struggle more, in part (b), in trying to explain what a pyramid of biomass 
shows rather than a pyramid of numbers. Very few candidates managed to get full 
marks for part (c) (i) as many did not realize that the producer is lower in number than 
the primary consumer whilst others drew upside down pyramids. More candidates were 
awarded the marks included in (c) (ii) than for (c) (i).  Many candidates seem to have a 
very simple notion of pyramids and drew the pyramid as a triangle, rather than showing 
separate bars, with the width of the bar giving an idea of the value of the biomass at that 
particular trophic level.  Often trophic levels were not even labelled. A number of 
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candidates also confused pyramids of numbers and biomass with age-structure 
pyramids. Many candidates either did not attempt to answer part (d) or were not 
awarded full marks.  It seems there is a difficulty in relating biomass to energy, and the 
loss of biomass to energy loss in food chains.

Section B

Q1. This was one of the second least attempted question in this section.  However, responses 
were generally valid and gave a boost especially to those candidates who did not fare 
well in section A. In part (a), candidates gave a good (albeit lengthy, in some cases) 
account on the wrong agricultural practices leading to soil erosion.  However some of 
the candidates then failed to describe any consequences such as gullying, loss of topsoil 
and biodiversity, reduced productivity, waterlogging and salinisation. In part (b) 
candidates performed very well by outlining a number of effective soil conservation 
techniques applied by farmers in a bid to stop soil erosion in different situations and 
topographies.

Q2. This was the most attempted question in this section. However, overall low to average 
marks were scored in this essay question with the exception of a very small minority of 
candidates who nearly scored full marks. For part (a) calling for a suitable description of 
sustainable development, candidates gave the standard textbook definition of the term 
and scored full marks. On the other hand in part (b) (i), asking for a discussion of the 
negative environmental, social and economic impacts of fossil fuel extraction, the 
majority of the candidates were familiar with the ensuing negative environmental 
impacts (e.g. deforestation, global warming), but were unaware of the negative social 
and economic impact. The only social impacts mentioned were those related to disease 
resulting from pollution. There was hardly any mention of the displacement of 
populations due to habitat destruction and the consequences of job loss due to this same 
displacement. Increased fuel prices and therefore people having higher electricity bills 
to pay were the only negative economic impacts mentioned.  

For part (b) (ii) most candidates were aware of the actions that could be taken or 
adopted to make fossil fuel extraction more sustainable.  Nearly all candidates 
mentioned the importance of resorting to alternative energy resources and discussed in 
more detail (than requested by the question) solar, wind and hydroelectric energy.  
There was also mention of the importance of education and enforcement (through 
legislation) to make people aware of the need to preserve our environment in a 
sustainable way. Some candidates also mention the importance of the three Rs – reduce, 
reuse and recycle for waste management.

Q3. This was the second most attempted question in this section and candidates in general 
did well especially in parts (a), (b) and (c). On the other hand, many candidates fared 
rather badly in their responses to parts (d) and (e).

In part (a), candidates appeared to be very confident explaining the greenhouse effect,
but some of them found it harder to distinguish between the natural phenomenon which 
keeps the earth warm and supports life, and the ‘enhanced greenhouse effect’ which 
results in global warming.  One common misconception, which keeps on surfacing 
every year is the idea that global warming is a direct consequence of the depletion of 
stratospheric ozone commonly referred to as the ‘ozone hole’. In part (b), candidates 
were generally able to distinguish between inert (i.e. unreactive, non-toxic) waste and 
hazardous (i.e. dangerous, toxic) waste through the use of examples … however they 
were not always clear in the full explanation.  For example, little was written on what 
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was required to dispose safely of hazardous waste and the recyclability of some inert 
waste. In part (c), candidates were rather conversant on fossil fuels but less so on 
biofuels.  Biodiesel was the most frequently mentioned biofuel.  Incorrect examples of 
biofuels included references to unleaded or lead replacement petrol, the use of solar 
panels and wind energy.

In part (d), candidates generally failed to distinguish clearly between the terms 
‘bioaccumulation’ and ‘biomagnification’ even though such terms featured more than 
once in recent examination papers.  Some candidates were unable to answer this sub-
question while others gave irrelevant answers or struggled to name substances to 
exemplify toxins that are hard to metabolise (and hence bioaccumulate in cells and 
tissues) and those that concentrate to dangerous levels on moving up a food chain or 
food web (thereby undergoing biomagnification). The main difficulty encountered by 
candidates in part (e) was to distinguish between primary (1o) and secondary (2o) 
atmospheric pollution with a significant number of responses referring instead to the 
difference between natural pollutants and anthropogenic pollutants.  One frequent 
wrong example of a primary pollutant was carbon dioxide.  Unlike carbon monoxide, 
CO2 does not qualify as a primary pollutant as it is harmless to human health and the 
environment.  On the other hand, a good number of candidates earned marks by 
suggesting acid rain and ozone as typical examples of secondary pollutants.  Very few 
candidates made reference to specific photochemical oxidants such as PBN 
(peroxybenzoyl nitrate), PAN (peroxyacetyl nitrate) or NO2 (nitrogen dioxide) which 
are all related to photochemical smog formation. 

Q4. For part (a) a good number of candidates managed to give the names of three 
greenhouse gases.  However, candidates rarely mentioned ‘water vapour’ as a 
greenhouse gas and many included ‘sulphur oxides’ and ‘nitrogen dioxide’ as such.  
This shows a mix-up of environmental issues, which was confirmed when candidates 
mentioned that these gases are present naturally in acid rain.  Another common mix-up 
was between respiration and photosynthesis as often candidates said that ‘carbon 
dioxide is released naturally by plants when they make their own food’.  Also a number 
of candidates gave ‘burning fossil fuels’ and ‘the use of cars and powerstations’ as 
separate answers, not realizing that they are essentially referring to the same thing.

Even though part (b) asked candidates to give a number of evidences for climate 
change, many proceeded with offering an explanation of the greenhouse effect.  Many 
explanations given included ‘the thinning of the ozone’ and ‘increase in UV rays’, once 
again, showing a mix-up between different environmental issues.  Some candidates even 
mentioned the ‘increase in cancers’ as evidence for climate change. For part (c) a good 
number of candidates brought up correct impacts of climate change on agriculture, 
forests and coastal waters.  Many candidates gave only one impact per area, despite the 
fact that each one contained 2 marks.

Q5. A good number of candidates answered part (a) correctly.  Most wrong answers referred 
to the number of individuals in a particular species. Very few candidates managed to get 
full marks for part (b). Candidates who answered part (a) incorrectly also answered this 
question wrong as a consequence.  The most frequent answer given was ‘to prevent
extinction’. Candidates did quite well in part (c), however a number of candidates 
equated conservation programmes with breeding programmes. Many candidates did not 
get full marks for their answer to part (d) because it was simply too short for the amount
of marks allotted.  A misconception that many candidates seem to have is that all 
producers are keystone species.
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Nearly all candidates answering part (e) had no idea what CITES is.  Most candidates 
said that it is an ‘organisation’ and the most frequent answers as to what this 
‘organisation’ does were that it  ‘looks after animals’, ‘protects areas’, ‘protects 
resources like water’ and has ‘gene banks’. Most candidates, answering part (f) seemed 
to have a problem with the term ‘legislative’.  Instead of mentioning the act, many 
thought that the question was referring to NGOs and gave examples of local 
organizations such as BirdLife and described their work. In part (g) many candidates 
gave correct purposes of national parks.  Most wrong answers showed a mix-up 
between national parks and zoos. Many candidates correctly mentioned ‘species’ and 
‘habitats’ in their answer to part (h), but rarely referred to ‘ecosystems’.  Frequent 
wrong answers included the ‘protection of fossil fuels’ and ‘protection of the ozone 
layer’.

Q6. Many candidates answering part (a) were awarded good marks for their answer.  A 
common misconception seems to be that the species present adapt with time to the 
climate of the area.  A number of candidates described different types of succession 
rather than describing the process in a more general way … which was the scope of part 
(b). In part (b) most candidates gave a clear and correct distinction between primary and 
secondary succession.  This was not the case though for the distinction between 
autogenic and allogenic succession.  Many candidates wrote that ‘autogenic succession 
is natural whilst allogenic succession is man-made’. Many candidates were awarded 
full or good marks for their answers to part (c).  A number of candidates did not realise 
that the term ‘vegetation’ refers to plants and described the adaptations of the camel.  A 
common misconception observed was that leaves can absorb the water that falls on 
them, because a number of candidates wrote that such plants have ‘large leaves to 
absorb as much water as possible when it rains’.   

General comments

The examiners would like to highlight the following common issues:

1. As in part sessions, some candidates found it really hard to express themselves in good 
English and sometimes even resorted to an occasional Maltese term.

2. Examiners found it hard to read and mark scripts with tiny or careless calligraphy.
This is also a recurring problem. Candidates should be reminded that illegible 
handwriting and poor presentation of work are heavily penalized in any written 
examination.

3. Certain candidates tackled questions in section A, by simply rephrasing the examiners’ 
statements.  Needless to say, such responses gained no marks for their ‘effort’.

4. As in previous sessions, Section B questions were sometimes attempted without any 
planning, resulting in long and winding paragraphs with a lot of unnecessary or 
irrelevant details. Some candidates preferred to answer questions in this section in the 
form of an essay, ignoring the fact that questions were mostly structured and divided 
into sub-questions requiring separate answers. Answers to Section B questions are 
preferably divided into short paragraphs, underlining key terms and illustrating 
descriptions with the use of simple (well-labelled) diagrams, where necessary.

5. Particular to this session, candidates showed:
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a. a generally low level of knowledge about basic chemistry;

b. a narrow perspective of sustainable development; and 

c. several conceptual misconceptions related to environmental phenomena.

Chairperson
Board of Examiners
July 2012
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A total of 508 candidates applied for the examination. The table below shows the distribution of grades for this session as compared with the results of the previous year:
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Part 2: Comments regarding candidate’s performance

Section A


Q1.
For part (a) the majority of candidates gave well labelled diagrams showing that they were familiar with the principal vertical layers making up the atmosphere.  A few omitted ground level although this was specifically asked for in the question.  The main confusion was between thermosphere and troposphere, but overall high marks were scored in this part.  On the other hand, for part (b) where candidates were asked to mention two factors that determine the amount of solar radiation received – most candidates scored half the marks given since they only gave one valid answer namely that related to the albedo effect.  The majority stated that ozone layer depletion and air pollution affect the amount of solar radiation received.  There was hardly any reference to altitude, latitude, and distance from the sun or sea.  This is again was evident in part (c) where the candidates were asked to mention two forces that control atmospheric motion.  A very small minority of pupils gave correct answers by mentioning Coriolis force and pressure gradient force – however the rest had no idea what this question was about.  


Q2.
Overall candidates did well and scored full marks as they completed the Carbon cycle with the correct missing terms. Common mistakes included: confusion of respiration with transpiration; using the term ‘burning’ instead of ‘combustion’, and ‘death’ instead of ‘decomposition’.

Q3.
For part (a), average marks were scored as most candidates stated that ozone is a gas or gave the formula O3 for ozone, but then others simply stated that ozone is important as it prevents the sun’s harmful rays from reaching the earth.  In part (b) which called for ozone formation and breakdown, the majority of candidates simply stated that formation entails an oxygen molecule combing with another oxygen atom to form O3 but then failed to give a correct formula for ozone breakdown.  So it can be concluded from the answers given that, in this case, candidates lack knowledge re chemical formulas.  For part (c) most answers were correct and a repeat of part (a) since candidates stated that ozone shields the earth from harmful UV rays.  The same was evident in part (d) where correct answers were given as consequences of the depletion of atmospheric ozone.  Typical answers included global warming (a wrong concept), skin cancer and cataracts. 

Q4.
For part (a) (i) and (ii) there were a number of candidates who gave correct diagrams as to what constitutes a mean sea level aquifer and a perched aquifer and supported their knowledge by well annotated diagrams showing the rock layers.  However quite a number of candidates confused the two aquifers and for mean sea level aquifer omitted the fact that this aquifer accumulates above sea level and floats on it due to the difference in density.  In fact diagrams showed this lack of knowledge since the aquifer was drawn side by side to the sea level.  Most candidates gave correct definitions of the term ‘infiltration’ and stated that it is the process through which rain water percolates through the rock layers – although a few seemed to confuse this with solar infiltration and associated it with what affects solar radiation reaching the earth.  A few also thought that this is a process that had to do with a reverse osmosis plant and therefore spoke of a purification process for water collected.  For part (c) candidates who were previously familiar with the term infiltration could easily state that the type of rock affects the amount of water passing through – however those who had previously confused the term with solar infiltration mentioned factors such as albedo and ozone layer depletion. 

Q5.
Very few candidates scored good marks in this question which concerned mostly the chemistry of photochemical smog. In part (a), candidates confused the term ‘photochemical smog’ which involves the reaction of primary pollutants in the presence of sunlight, to ‘industrial smog’ which is characterized by the presence of sulfur dioxide and smoke from burning of coal.  Some candidates simply described this type of pollution as ‘a combination of smoke and fog’ while others thought that it involved the process of ‘photosynthesis’. 
In part (b), candidates were expected to note that photochemical smog was a type of pollution associated with high levels of oxides of nitrogen particularly emitted from cars and other vehicles running on petrol.  In most cases, candidates blamed the presence of the power station and the industrial activity at Marsa (which certainly contribute to atmospheric pollution) as the main sources of this type of pollution, but then failed to make any reference to the traffic emissions.  Marks were lost if candidates failed to explain the contrasting situations in an urban zone and Maltese countryside typified by Marsa and Bahrija respectively.



In part (c) (i), very few responses referred to the true origin of nitrogen monoxide, i.e. by a direct combination of atmospheric nitrogen and oxygen, at an elevated temperature, during ignition of hydrocarbons (e.g. petrol). In part (c) (ii), most candidates were unaware that nitrogen monoxide was a colourless gas which reacts readily with oxygen to produce a brown-coloured gas called nitrogen dioxide. Some of the candidates attributed the brown coloration of the gas to the presence of soil or dust particles present in polluted air.
 In part (c) (iii), candidates who failed to identify the brown gas (NO2) cited reactions of other oxides (such as SO2 and CO2) with water which also produce acids.  There were only few correct references to the generation of nitrous and nitric acids as a result of the reaction of nitrogen dioxide with water.  



In part (c) (iv), although candidates realized that photochemical reactions involved breaking up of molecules, they found it hard to explain this in the form of a chemical equation and what is meant by a ‘free radical of oxygen’. In part (c) (v), the 2 marks were awarded to those showing how an ozone molecule forms whenever an oxygen molecule comes across and combines with an oxygen radical (i.e. a free oxygen atom). In part (c) (vi), candidates in general knew that the catalytic converter was a device fitted in a petrol running vehicle to treat harmful gases before being released to air from the exhaust system.  However very few of the candidates referred particularly to possible chemical reactions involved, and in particular how toxic gases such as carbon monoxide and nitrogen monoxide (and unreacted hydrocarbons) can react together to form non-toxic gases such as nitrogen, carbon dioxide and water. No marks were gained by candidates who described the role of the catalytic converter as being a treatment to filter off photochemical smog into less toxic gases.

Q6. 
Candidates did not fare well in this second question on environmental chemistry, even though it concerned basic concepts on the occurrence of acid rain. In part (a), the majority of candidates correctly referred to sulfur dioxide SO2 and nitrogen dioxide NO2 as the main pollutants responsible for acid rain.  Other acceptable responses included oxides of nitrogen NOx, oxides of sulfur SOx, nitrogen monoxide, NO, and sulfur trioxide SO3.  However, neither nitrous oxide N2O (dinitrogen oxide, neutral), nor carbon dioxide CO2 (occurring naturally in clean air) could be considered as valid alternative answers. In part (b), only a minority of candidates were confident enough to write a chemical equation summarizing the chemistry behind the formation of acid rain. 


In part (c), many candidates scored some marks by referring to chemical erosion (some candidates preferring the term ‘corrosion’ (though this term is used more appropriately to describe electrochemical attack on the surface of a metal) of local stonework and marble work by acidic pollutants.  However, few of them could relate this with a chemical reaction between the acidic substances present in air (e.g. H2SO3 or HNO3) and the basic substances (e.g. calcium carbonate, CaCO3) present in limestone / marble and similar materials. There were also few correct responses explaining how acid rain would be neutralized by the presence of calcium compounds in Maltese soil (rich in alkali) and would therefore hardly affect the local produce.

Q7.
Even though this was a relatively simple and straightforward question, an exceptionally low number of candidates managed to get full marks by using the correct term.

Q8.
Many candidates did not even attempt to answer part (a) of this question.  A number of candidates did not give an answer that was in the form of an equation, whilst many others gave the equation for the doubling time of a population. The concept of a population for many candidates, seems to include only the human population and thus when answering part (b) many referred to the number of people in an area. For part (c) a number of candidates gave factors such as ‘money’, ‘contraceptives’ and ‘abortions’, showing a limited concept of the term ‘population’. The same problem emerged in part (d), where factors such as: ‘birth control’, ‘the economy’, ‘women having jobs’, ‘better standard of living’ and ‘one child policies’, featured extensively in answers.


Q9.
A good number of candidates managed to answer part (a) correctly, however they seemed to struggle more, in part (b), in trying to explain what a pyramid of biomass shows rather than a pyramid of numbers. Very few candidates managed to get full marks for part (c) (i) as many did not realize that the producer is lower in number than the primary consumer whilst others drew upside down pyramids. More candidates were awarded the marks included in (c) (ii) than for (c) (i).  Many candidates seem to have a very simple notion of pyramids and drew the pyramid as a triangle, rather than showing separate bars, with the width of the bar giving an idea of the value of the biomass at that particular trophic level.  Often trophic levels were not even labelled. A number of candidates also confused pyramids of numbers and biomass with age-structure pyramids. Many candidates either did not attempt to answer part (d) or were not awarded full marks.  It seems there is a difficulty in relating biomass to energy, and the loss of biomass to energy loss in food chains.

Section B


Q1.
This was one of the second least attempted question in this section.  However, responses were generally valid and gave a boost especially to those candidates who did not fare well in section A. In part (a), candidates gave a good (albeit lengthy, in some cases) account on the wrong agricultural practices leading to soil erosion.  However some of the candidates then failed to describe any consequences such as gullying, loss of topsoil and biodiversity, reduced productivity, waterlogging and salinisation. In part (b) candidates performed very well by outlining a number of effective soil conservation techniques applied by farmers in a bid to stop soil erosion in different situations and topographies.

Q2.
This was the most attempted question in this section. However, overall low to average marks were scored in this essay question with the exception of a very small minority of candidates who nearly scored full marks. For part (a) calling for a suitable description of sustainable development, candidates gave the standard textbook definition of the term and scored full marks. On the other hand in part (b) (i), asking for a discussion of the negative environmental, social and economic impacts of fossil fuel extraction, the majority of the candidates were familiar with the ensuing negative environmental impacts (e.g. deforestation, global warming), but were unaware of the negative social and economic impact. The only social impacts mentioned were those related to disease resulting from pollution. There was hardly any mention of the displacement of populations due to habitat destruction and the consequences of job loss due to this same displacement. Increased fuel prices and therefore people having higher electricity bills to pay were the only negative economic impacts mentioned.  


For part (b) (ii) most candidates were aware of the actions that could be taken or adopted to make fossil fuel extraction more sustainable.  Nearly all candidates mentioned the importance of resorting to alternative energy resources and discussed in more detail (than requested by the question) solar, wind and hydroelectric energy.  There was also mention of the importance of education and enforcement (through legislation) to make people aware of the need to preserve our environment in a sustainable way. Some candidates also mention the importance of the three Rs – reduce, reuse and recycle for waste management. 

Q3.
This was the second most attempted question in this section and candidates in general did well especially in parts (a), (b) and (c). On the other hand, many candidates fared rather badly in their responses to parts (d) and (e). 


In part (a), candidates appeared to be very confident explaining the greenhouse effect, but some of them found it harder to distinguish between the natural phenomenon which keeps the earth warm and supports life, and the ‘enhanced greenhouse effect’ which results in global warming.  One common misconception, which keeps on surfacing every year is the idea that global warming is a direct consequence of the depletion of stratospheric ozone commonly referred to as the ‘ozone hole’. In part (b), candidates were generally able to distinguish between inert (i.e. unreactive, non-toxic) waste and hazardous (i.e. dangerous, toxic) waste through the use of examples … however they were not always clear in the full explanation.  For example, little was written on what was required to dispose safely of hazardous waste and the recyclability of some inert waste. In part (c), candidates were rather conversant on fossil fuels but less so on biofuels.  Biodiesel was the most frequently mentioned biofuel.  Incorrect examples of biofuels included references to unleaded or lead replacement petrol, the use of solar panels and wind energy.



In part (d), candidates generally failed to distinguish clearly between the terms ‘bioaccumulation’ and ‘biomagnification’ even though such terms featured more than once in recent examination papers.  Some candidates were unable to answer this sub-question while others gave irrelevant answers or struggled to name substances to exemplify toxins that are hard to metabolise (and hence bioaccumulate in cells and tissues) and those that concentrate to dangerous levels on moving up a food chain or food web (thereby undergoing biomagnification). The main difficulty encountered by candidates in part (e) was to distinguish between primary (1o) and secondary (2o) atmospheric pollution with a significant number of responses referring instead to the difference between natural pollutants and anthropogenic pollutants.  One frequent wrong example of a primary pollutant was carbon dioxide.  Unlike carbon monoxide, CO2 does not qualify as a primary pollutant as it is harmless to human health and the environment.  On the other hand, a good number of candidates earned marks by suggesting acid rain and ozone as typical examples of secondary pollutants.  Very few candidates made reference to specific photochemical oxidants such as PBN (peroxybenzoyl nitrate), PAN (peroxyacetyl nitrate) or NO2 (nitrogen dioxide) which are all related to photochemical smog formation. 

Q4.
For part (a) a good number of candidates managed to give the names of three greenhouse gases.  However, candidates rarely mentioned ‘water vapour’ as a greenhouse gas and many included ‘sulphur oxides’ and ‘nitrogen dioxide’ as such.  This shows a mix-up of environmental issues, which was confirmed when candidates mentioned that these gases are present naturally in acid rain.  Another common mix-up was between respiration and photosynthesis as often candidates said that ‘carbon dioxide is released naturally by plants when they make their own food’.  Also a number of candidates gave ‘burning fossil fuels’ and ‘the use of cars and powerstations’ as separate answers, not realizing that they are essentially referring to the same thing.


Even though part (b) asked candidates to give a number of evidences for climate change, many proceeded with offering an explanation of the greenhouse effect.  Many explanations given included ‘the thinning of the ozone’ and ‘increase in UV rays’, once again, showing a mix-up between different environmental issues.  Some candidates even mentioned the ‘increase in cancers’ as evidence for climate change. For part (c) a good number of candidates brought up correct impacts of climate change on agriculture, forests and coastal waters.  Many candidates gave only one impact per area, despite the fact that each one contained 2 marks.


Q5.
A good number of candidates answered part (a) correctly.  Most wrong answers referred to the number of individuals in a particular species. Very few candidates managed to get full marks for part (b). Candidates who answered part (a) incorrectly also answered this question wrong as a consequence.  The most frequent answer given was ‘to prevent extinction’. Candidates did quite well in part (c), however a number of candidates equated conservation programmes with breeding programmes. Many candidates did not get full marks for their answer to part (d) because it was simply too short for the amount of marks allotted.  A misconception that many candidates seem to have is that all producers are keystone species. 

Nearly all candidates answering part (e) had no idea what CITES is.  Most candidates said that it is an ‘organisation’ and the most frequent answers as to what this ‘organisation’ does were that it  ‘looks after animals’, ‘protects areas’, ‘protects resources like water’ and has ‘gene banks’. Most candidates, answering part (f) seemed to have a problem with the term ‘legislative’.  Instead of mentioning the act, many thought that the question was referring to NGOs and gave examples of local organizations such as BirdLife and described their work. In part (g) many candidates gave correct purposes of national parks.  Most wrong answers showed a mix-up between national parks and zoos. Many candidates correctly mentioned ‘species’ and ‘habitats’ in their answer to part (h), but rarely referred to ‘ecosystems’.  Frequent wrong answers included the ‘protection of fossil fuels’ and ‘protection of the ozone layer’.

Q6.
Many candidates answering part (a) were awarded good marks for their answer.  A common misconception seems to be that the species present adapt with time to the climate of the area.  A number of candidates described different types of succession rather than describing the process in a more general way … which was the scope of part (b). In part (b) most candidates gave a clear and correct distinction between primary and secondary succession.  This was not the case though for the distinction between autogenic and allogenic succession.  Many candidates wrote that ‘autogenic succession is natural whilst allogenic succession is man-made’. Many candidates were awarded full or good marks for their answers to part (c).  A number of candidates did not realise that the term ‘vegetation’ refers to plants and described the adaptations of the camel.  A common misconception observed was that leaves can absorb the water that falls on them, because a number of candidates wrote that such plants have ‘large leaves to absorb as much water as possible when it rains’.   


General comments


The examiners would like to highlight the following common issues:

1. As in part sessions, some candidates found it really hard to express themselves in good English and sometimes even resorted to an occasional Maltese term.


2. Examiners found it hard to read and mark scripts with tiny or careless calligraphy. This is also a recurring problem. Candidates should be reminded that illegible handwriting and poor presentation of work are heavily penalized in any written examination.

3. Certain candidates tackled questions in section A, by simply rephrasing the examiners’ statements.  Needless to say, such responses gained no marks for their ‘effort’. 


4. As in previous sessions, Section B questions were sometimes attempted without any planning, resulting in long and winding paragraphs with a lot of unnecessary or irrelevant details. Some candidates preferred to answer questions in this section in the form of an essay, ignoring the fact that questions were mostly structured and divided into sub-questions requiring separate answers. Answers to Section B questions are preferably divided into short paragraphs, underlining key terms and illustrating descriptions with the use of simple (well-labelled) diagrams, where necessary.

5. Particular to this session, candidates showed:


a. a generally low level of knowledge about basic chemistry;


b. a narrow perspective of sustainable development; and 


c. several conceptual misconceptions related to environmental phenomena.
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