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IM Environmental Science
May 2011 Session

Examiners’ Report

Part 1: Statistical Information

A total of 538 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 ‘10

A 31 5.8 5.0

B 49 9.1 7.8

C 152 28.3 30.8

D 83 15.4 13.7

E 110 20.4 22.3

F 91 16.9 16.1

Absent 22 4.1 4.2

Part 2: Comments regarding candidate’s performance

Section A

Q1. Overall candidates scored low to average marks in this question. For the first part nearly 
all candidates were aware that CFCs are chlorofluorocarbons, while others elaborated 
on the fact that such compounds are found in aerosol cans and cause damage to the 
ozone layer. For part (b) (i) most candidates failed to correctly explain the impact of 
CFCs on stratospheric ozone and just stated that they release carbon dioxide that leads 
to the greenhouse effect. In fact this misconception was repeated in part (ii) of the same 
question which dealt with the impact of CFCs as greenhouse gases. Very few candidates 
were aware that it is due to the free chlorine radicals that ozone is converted into 
oxygen. 

In part (c) the most common human activities mentioned that lead to an increase of 
CFCs in our atmosphere included the use of deodorants and aerosol cans and the use of 
refrigerators. Some mentioned printers and the burning of fossil fuels.

In part (d) the most common effects that CFCs have on stratospheric ozone included the 
greenhouse effect, the rise in global temperature and the increase in pollution. Only a 
limited number of candidates gave answers relating to the increase in skin cancer, eye 
problems and the damage to the ecosystem. As previously mentioned, answers given in 
this part were a repeat of those given in parts (b) and to a lesser extent part (c). 

Q2. Overall, good marks were scored for this question showing that candidates correctly 
related the terms given to their respective definitions. The main problems were those 
concerning the terms fault and lithosphere. Candidates confused the term fault for 
lithosphere and lithosphere with mantle. Otherwise the majority of candidates gave 
correct answers to the remaining terms. This might be an indication that when 
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candidates are asked to recall facts they are more likely to score high marks as opposed 
to when asked to explanations or infer conclusions from experimental evidence.

Q3. Considerable difficulties could be seen in the answers given this question. In part (a) 
most candidates were not able to explain why Malta’s freshwater resources is dependent 
on the Blue Clay layer because in the first place they were not aware that this layer is 
non-porous. This was deduced from answers stating that blue clay is semi porous or 
permeable. Only a very small number of candidates mentioned that a perched aquifer is 
formed due to the non porous property of Blue Clay.

Part (b) was rather ambiguous and marks were allotted to candidates who either referred 
to the perched aquifer or to the mean sea level aquifer. However, there was an overall 
lack of knowledge about the rock stratification of the Maltese islands and how 
freshwater seeps through the rock layers. Some candidates attempted to explain how 
water passes through the blue clay layer, but at the same time stated that freshwater is 
found on globigerina limestone or upper coralline limestone. No candidate mentioned
that the water floats over the denser sea water thereby forming the mean sea level.

In part (c), many candidates mentioned the illegal use of boreholes, over pumping and 
irrigation methods, water pollution and the increase in salinity. A good number of 
candidates also related reduction of the quality and the quantity of freshwater resources
to the greenhouse effect and tried to relate water shortages to climatic changes.

Q4. Many candidates tackled this question in a reasonable way and were rewarded 
accordingly. Marks were mainly lost in parts (a), (b) and (d) where candidate confused 
global warming with other natural or anthropogenic environmental situations. In part 
(a), a good number of candidates made the wrong association of global warming with 
stratospheric ozone depletion. In fact, some attributed global warming to stronger solar 
radiation rather than the effect of a higher concentration of greenhouse gases (such as 
CH4, carbon dioxide, dinitrogen oxide / nitrous oxide, water vapour) in the atmosphere 
from various sources. Hence, most of the candidates indicated a higher incidence of skin 
disorders including skin cancers as a result of global warming and failed to cite a higher 
risk of other health problems such as heat strokes, possible outbreaks of tropical 
diseases and even respiratory disorders (due to some of the GHG’s such as ground level 
ozone, O3, which promotes photochemical smog).

In part (b), some candidates blamed acid rain as the main cause of crop failure, when 
the real cause, linked to global warming, is the unpredictable changes in climate which 
tend to affect crop yields and seasonal variation / geographical distribution of crops. In 
part (c), many candidates earned marks by referring to the possibility of summer 
droughts and a higher risk of spontaneous forest fires as a consequence of a risk in 
extreme temperatures. However, some candidates referred inappropriately to the term 
‘deforestation’ which is used to describe the deliberate destruction of tropical rainforest 
for various reasons (such as agriculture and urbanization), even though the effects are 
the same (wildlife destruction, loss of habitats / biodiversity, soil erosion, rapid water 
runoff, waste of forest resources). Deforestation is anthropogenic and contributes to 
global climate change while natural forest fires are brought about by global warming 
(enhancing further the same problem).

In part (d), many responses referred to the possible pollution of major water 
compartments (such as oceans, rivers and lakes) but failed to address the impact of 
global warming on the quantity and quality of freshwater supplies. In part (e), the 
majority of candidates were correct in stating that coastal areas would be destroyed if 
the ice caps were to melt and consequently raise the average seawater level. Some of the 
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candidates, however, simply missed this point and argued that beaches may become 
overcrowded in summer and heated water would be infested with various species of 
organisms such as jellyfish.

In part (f) the impact of global warming on biodiversity was generally well explained 
even though some of the answers were incomplete (referring to changing habitats but 
then failing to emphasize the risk of extinction of certain species). In part (g) candidates 
were awarded full marks only if they justified their claim/s on the overall impact of 
global warming on the economic sector. Many answers indicated a negative impact due 
to changing trends in summer / winter tourism, costlier health care budget, schemes to 
encourage the use of renewable energy resources, and governments’ compensation to 
possible natural disasters (such as floods and droughts).

Q5. Candidates did not fare well in this question on environmental chemistry. The main 
problem was the choice of the correct chemical substance fitting the description in the 
passage provided. This means that most candidates were not so familiar with the 
chemical nature of common atmospheric pollutants and with the main reactions which 
bring about acid rain. It appears that only few candidates had a good understanding of 
the following basic ideas on this form of pollution:

 Sulfur dioxide, SO2, is a colourless gas originating from volcanic activity and 
combustion of sulfur-containing fossil fuels.

 Sulfur dioxide dissolves in water to produce the weak acid – sulfurous acid, H2SO3.

 Oxidation of sulfur dioxide produces another acidic oxide – sulfur trioxide, SO3, 
which dissolves in water to form a strong acid – sulfuric acid, H2SO4.

 Nitrogen dioxide, NO2 (a brown gas) is one of the oxides of nitrogen produced 
during combustion of petrol (as a result of high-temperature reaction of atmospheric 
nitrogen with oxygen, followed by the instantaneous oxidation of nitrogen monoxide, 
NO).

 Nitrogen dioxide is also acidic and dissolves in water to give a mixture of two acids: 
nitrous acid, HNO2, and nitric acid, HNO3.

Two terms that were commonly mixed up by candidates in this question were sulfurous 
acid and sulfuric acid.

Q6. This question required candidates to identify between different types of community 
interaction through examples given. Most candidates did not have problems identifying 
interactions such as predation and mutualism, but could not distinguish between 
amensalism, commensalism and parasitism. Some did not even manage to come up with 
the names of these interactions.

Q7. In the first part of the question, the majority of candidates could explain the concept of 
competition and resources that organisms usually compete for. Very few candidates 
though mentioned that competition results only when these resources become limited. 
In part (b) a very good number of candidates managed to distinguish correctly between 
intraspecific and interspecific competition. Many candidates though could not explain 
why intraspecific competition is more intense in part (c).

Q8. This question was about biomes. In part (a) a substantial number of candidates 
mentioned climate and temperature as abiotic factors, not realising that climate includes 
both temperature and rainfall. Nearly all candidates managed to mention some 
xerophytic adaptations in part (b), but very few managed to give four correct 



                    IM EXAMINERS’ REPORT MAY 2011

5

adaptations. In part (c) hardly any candidates mentioned two correct adaptation of 
tundra plants. Several candidates gave the impression that they did not know the 
characteristics of the tundra biome. Many candidates did fairly well in part (c) by 
correctly naming most biomes.

Section B

Q1. With the exception of a few, most candidates scored very high marks for this essay 
dealing with soil and its properties. In fact this was the third most commonly answered 
question (31% of the candidates attempted this question). 

For part (a) very detailed and correct explanations of each of the soil horizons were 
given and this was also complemented by a well labelled diagram. In part (b), 
candidates correctly explained soil erosion and practices that contribute to soil erosion. 
Amongst the most typical examples mentioned were: deforestation, overgrazing and 
over cultivation. A good number also mentioned water, wind and rain showing that they 
failed to understand what was actually asked in the question (i.e. practices rather than 
natural processes). On the other hand, for part (c), which specifically asked for three 
agricultural practices, more candidates gave detailed explanations that included the 
building of rubble walls, afforestation, crop rotation, strip cropping and contour 
ploughing. One other point worth noting is that many times candidates mentioned a
term (such as contour ploughing) and then fail to explain what is understood by it. This 
was also seen in answers to part (b).

Q2. In part (a) concerning the atmospheric layers, almost all candidates gave correct 
diagrams of each atmospheric layer, although not all were able to accurately describe in 
detail the characteristics of each layer mentioned. For part (b) there are only one or two 
candidates who gave a correct explanation to what is understood by solar radiation. The 
majority of answers were brief and simply stated that this is the sunlight or the heat 
energy received from the sun by the Earth. In part (c), candidates evidently did not 
really understand how the Earth’s temperature can vary with latitude, altitude and 
distance from the sea. Most answers mentioned the fact that the Earth rotates around the 
sun and absorbs the sun’s radiation and this varies according to the time of year. They 
simply stated that the sea helps to cool down the Earth as different winds develop. 

Q3. This was the least tackled question in this section (being only attempted by 13 
candidates – 2% of the total cohort). Candidates concerned did not do well in parts (a) 
and (b), but then made up in part (c). In part (a), none of the candidates succeeded to 
mention all the important ‘ingredients’ required to form photochemical smog (i.e. 
pollutants, sunlight, climatic inversion and enclosed space). Candidates found it also 
hard to distinguish between the primary pollutants (such as nitrogen monoxide and 
hydrocarbons) and secondary pollutants (such as nitrogen dioxide, ozone, PAN and 
PBN) occurring in photochemical smog, and only two candidates gave the correct 
explanation of the origin of its yellow colour (low concentration of nitrogen dioxide, 
which is a brown at higher concentrations).

Candidates attempting this question were correct in explaining that photochemical smog 
is mostly visible during the morning rush hour as a result of a sudden rise in the 
concentrations of pollutants (the oxides of nitrogen, NOx, and unburnt hydrocarbons) 
emitted by cars and other transport vehicles. But then they could not relate the increase 
in the concentration of NO2 (the coloured component of this type of smog) to the 
oxidation of NO (a colourless gas) which is one of the primary pollutants generated 
during ignition of petrol. Though candidates gave a good account on some of the 
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negative effects of photochemical smog, they failed to refer to problems such as poor 
atmospheric visibility and chemical attack of ozone (one of the oxidants present in 
smog) on products made of rubber.

Q4. This question was only attempted by 12% of the candidates sitting for this exam. 
Candidates performed well in the first part of this question regarding the advantages and 
disadvantages of the use of incineration to dispose of plastic waste. However, they were 
rather shaky when asked to comment on various aspects of recycling of different 
materials in second part of the question.

In part (a), very few candidates referred to the fact that burning of plastic releases a 
considerable amount of energy (a highly exothermic process) which helps to maintain 
the high temperature required to react the less combustible refuse. However, most of the 
candidates cited other advantages of incineration including the significant reduction in 
volume of solid waste, saving landfill space and waste-to-energy recovery. 
Disadvantages commonly referred to by the same candidates included the release of 
toxic fumes (contributing to acid rain and photochemical smog formation) and huge 
amounts of greenhouse gases (particularly carbon dioxide and water vapour). Other 
problems cited included the high cost of installing and maintaining the incinerator, and 
its poor visual impact. No reference was made to the added health hazard on the event 
of a possible emission of highly carcinogenic substances (e.g. dioxin) if temperature is 
not strictly regulated during incineration. In part (b), candidates generally failed to 
underline a number of important aspects of recycling such as the following:

 Plastic waste needs to be cleaned and sorted (labour-intensive and time-consuming 
procedures) as different polymers have different physical and chemical properties.

 Recycled plastic usually had an inferior quality to newly synthesized material.

 Recycling of glass saves on energy, landfill space, raw material, costs for waste 
disposal and the environment (less discarded / broken glass).

 Polythene is made from ethene (an unsaturated hydrocarbon obtained from cracking 
of petroleum) and is chemically inert. Hence it would not decompose easily in the 
environment.

 Aluminium resists corrosion and recycling of this metal consumes less energy than 
extracting it from the raw material (bauxite).

 It is difficult to separate different types of paper. Recycling of paper involves 
processes such as removal of ink, mixing with low-grade waste and other chemical 
treatment which damages cellulose fibres. This explains the off colour and poor 
quality of recycled paper.

Q5. This was the second most popular question amongst candidates. 64% attempted the 
question) and most of them did very well, with some answers deserving even full 
marks. In this question, marks were lost mainly when the candidate failed to distinguish 
clearly between the closely related terms indicated, especially if no examples were 
given to illustrate any differences. Common mistakes worth mentioning included the 
following misconceptions or inaccurate / incomplete descriptions:

 The idea that community involves only a set of people or a group of individuals of 
the same species.

 A food web is simply an extended food chain.
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 The ecosystem is a collection of different species sharing the same food and space.

 The producer produces food which is then consumed by the consumer (which is too 
general and crude to be accepted as a suitable answer).

 The consumer eats meat of the same species (a wrong implication to the term 
‘cannibal’).

 In part (b) some candidates drew an incorrect diagram of the food chain, with 
wrongly placed creatures or wrong direction of arrows. In some cases, the candidate 
proposed a simplified version of a food web instead of a food chain to represent the 
flow of energy and feeding relationships between different organisms in an 
ecosystem.

Q6. This was the most popular question amongst candidates (66% attempted the question). 
In part (a) candidates seemed quite knowledgeable about particular renewable and non-
renewable resources such as the use of solar energy and fossil fuels, but did not know 
about a variety of such resources. Also most could not explain correctly that renewable 
resources can be replenished easily by environmental processes, whilst non-renewable 
resources either cannot or the time to do so is too great to be of use to contemporary 
society.   

Nearly all candidates answering this question managed to give valid reasons for the 
chopping down of trees in part (b), but found difficulty in giving reasons for the 
importance of forests in part (c).  The term ‘logging’ in part (d) seemed to confuse some 
candidates. Those that did understand the term managed to describe good consequences 
of logging.  Part (e) was quite challenging for a good number of candidates. Many did 
not mention the fact that trees photosynthesize and reduce carbon dioxide and there was 
some confusion between climate change and the destruction of the ozone layer. It was 
interesting to note in part (f) that nearly all candidates mentioned reforestation as a 
solution, but very few saw reduction in consumption of wood or wood products or meat 
as solutions.

General comments

The examiners would like to highlight common problems that have been resurfacing in every 
examination session:

1. Some candidates found it really hard to express themselves in good English and 
sometimes even resorted to an occasional Maltese term.

2. In section A, many candidates required more space than the few lines allocated in the 
examination paper and wrote very long answers with unnecessary details. On the other 
hand, other candidates were telegraphic and tried to answer using short phrases or 
extremely short answers lacking important details.

3. Section B questions were sometimes attempted without any planning, resulting in long 
and winding paragraphs with a lot of unnecessary details and then lacking the basic 
concepts being asked.

4. Some candidates preferred to answer the long questions in the form of an essay, 
ignoring the fact that questions were mostly structured and divided into sub-questions 
requiring separate answers. There were clear instances where candidates presented 
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‘model’ answers about certain topics (e.g. the water cycle, the greenhouse effect) 
irrespective of what the question asked. Consequently a lot of marks were lost.

5. The overall presentation of certain scripts left much to be desired.

Chairperson
Board of Examiners
July 2011
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Part 1: Statistical Information

A total of 538 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 ‘10



		A

		31

		5.8

		5.0



		B

		49

		9.1

		7.8



		C

		152

		28.3

		30.8



		D

		83

		15.4

		13.7



		E

		110

		20.4

		22.3



		F

		91

		16.9

		16.1



		Absent

		22

		4.1

		4.2





Part 2: Comments regarding candidate’s performance

Section A


Q1.
Overall candidates scored low to average marks in this question. For the first part nearly all candidates were aware that CFCs are chlorofluorocarbons, while others elaborated on the fact that such compounds are found in aerosol cans and cause damage to the ozone layer. For part (b) (i) most candidates failed to correctly explain the impact of CFCs on stratospheric ozone and just stated that they release carbon dioxide that leads to the greenhouse effect. In fact this misconception was repeated in part (ii) of the same question which dealt with the impact of CFCs as greenhouse gases. Very few candidates were aware that it is due to the free chlorine radicals that ozone is converted into oxygen. 


In part (c) the most common human activities mentioned that lead to an increase of CFCs in our atmosphere included the use of deodorants and aerosol cans and the use of refrigerators. Some mentioned printers and the burning of fossil fuels. 

In part (d) the most common effects that CFCs have on stratospheric ozone included the greenhouse effect, the rise in global temperature and the increase in pollution. Only a limited number of candidates gave answers relating to the increase in skin cancer, eye problems and the damage to the ecosystem. As previously mentioned, answers given in this part were a repeat of those given in parts (b) and to a lesser extent part (c). 

Q2.
Overall, good marks were scored for this question showing that candidates correctly related the terms given to their respective definitions. The main problems were those concerning the terms fault and lithosphere. Candidates confused the term fault for lithosphere and lithosphere with mantle. Otherwise the majority of candidates gave correct answers to the remaining terms. This might be an indication that when candidates are asked to recall facts they are more likely to score high marks as opposed to when asked to explanations or infer conclusions from experimental evidence.

Q3.
Considerable difficulties could be seen in the answers given this question. In part (a) most candidates were not able to explain why Malta’s freshwater resources is dependent on the Blue Clay layer because in the first place they were not aware that this layer is non-porous. This was deduced from answers stating that blue clay is semi porous or permeable. Only a very small number of candidates mentioned that a perched aquifer is formed due to the non porous property of Blue Clay.


Part (b) was rather ambiguous and marks were allotted to candidates who either referred to the perched aquifer or to the mean sea level aquifer. However, there was an overall lack of knowledge about the rock stratification of the Maltese islands and how freshwater seeps through the rock layers. Some candidates attempted to explain how water passes through the blue clay layer, but at the same time stated that freshwater is found on globigerina limestone or upper coralline limestone. No candidate mentioned that the water floats over the denser sea water thereby forming the mean sea level.


In part (c), many candidates mentioned the illegal use of boreholes, over pumping and irrigation methods, water pollution and the increase in salinity. A good number of candidates also related reduction of the quality and the quantity of freshwater resources to the greenhouse effect and tried to relate water shortages to climatic changes.

Q4.
Many candidates tackled this question in a reasonable way and were rewarded accordingly. Marks were mainly lost in parts (a), (b) and (d) where candidate confused global warming with other natural or anthropogenic environmental situations. In part (a), a good number of candidates made the wrong association of global warming with stratospheric ozone depletion. In fact, some attributed global warming to stronger solar radiation rather than the effect of a higher concentration of greenhouse gases (such as CH4, carbon dioxide, dinitrogen oxide / nitrous oxide, water vapour) in the atmosphere from various sources. Hence, most of the candidates indicated a higher incidence of skin disorders including skin cancers as a result of global warming and failed to cite a higher risk of other health problems such as heat strokes, possible outbreaks of tropical diseases and even respiratory disorders (due to some of the GHG’s such as ground level ozone, O3, which promotes photochemical smog).


In part (b), some candidates blamed acid rain as the main cause of crop failure, when the real cause, linked to global warming, is the unpredictable changes in climate which tend to affect crop yields and seasonal variation / geographical distribution of crops. In part (c), many candidates earned marks by referring to the possibility of summer droughts and a higher risk of spontaneous forest fires as a consequence of a risk in extreme temperatures. However, some candidates referred inappropriately to the term ‘deforestation’ which is used to describe the deliberate destruction of tropical rainforest for various reasons (such as agriculture and urbanization), even though the effects are the same (wildlife destruction, loss of habitats / biodiversity, soil erosion, rapid water runoff, waste of forest resources). Deforestation is anthropogenic and contributes to global climate change while natural forest fires are brought about by global warming (enhancing further the same problem).


In part (d), many responses referred to the possible pollution of major water compartments (such as oceans, rivers and lakes) but failed to address the impact of global warming on the quantity and quality of freshwater supplies. In part (e), the majority of candidates were correct in stating that coastal areas would be destroyed if the ice caps were to melt and consequently raise the average seawater level. Some of the candidates, however, simply missed this point and argued that beaches may become overcrowded in summer and heated water would be infested with various species of organisms such as jellyfish. 


In part (f) the impact of global warming on biodiversity was generally well explained even though some of the answers were incomplete (referring to changing habitats but then failing to emphasize the risk of extinction of certain species). In part (g) candidates were awarded full marks only if they justified their claim/s on the overall impact of global warming on the economic sector. Many answers indicated a negative impact due to changing trends in summer / winter tourism, costlier health care budget, schemes to encourage the use of renewable energy resources, and governments’ compensation to possible natural disasters (such as floods and droughts). 

Q5.
Candidates did not fare well in this question on environmental chemistry. The main problem was the choice of the correct chemical substance fitting the description in the passage provided. This means that most candidates were not so familiar with the chemical nature of common atmospheric pollutants and with the main reactions which bring about acid rain. It appears that only few candidates had a good understanding of the following basic ideas on this form of pollution:


· Sulfur dioxide, SO2, is a colourless gas originating from volcanic activity and combustion of sulfur-containing fossil fuels.


· Sulfur dioxide dissolves in water to produce the weak acid – sulfurous acid, H2SO3.


· Oxidation of sulfur dioxide produces another acidic oxide – sulfur trioxide, SO3, which dissolves in water to form a strong acid – sulfuric acid, H2SO4.


· Nitrogen dioxide, NO2 (a brown gas) is one of the oxides of nitrogen produced during combustion of petrol (as a result of high-temperature reaction of atmospheric nitrogen with oxygen, followed by the instantaneous oxidation of nitrogen monoxide, NO).


· Nitrogen dioxide is also acidic and dissolves in water to give a mixture of two acids: nitrous acid, HNO2, and nitric acid, HNO3.


Two terms that were commonly mixed up by candidates in this question were sulfurous acid and sulfuric acid.

Q6. 
This question required candidates to identify between different types of community interaction through examples given. Most candidates did not have problems identifying interactions such as predation and mutualism, but could not distinguish between amensalism, commensalism and parasitism. Some did not even manage to come up with the names of these interactions.

Q7.
In the first part of the question, the majority of candidates could explain the concept of competition and resources that organisms usually compete for. Very few candidates though mentioned that competition results only when these resources become limited. In part (b) a very good number of candidates managed to distinguish correctly between intraspecific and interspecific competition. Many candidates though could not explain why intraspecific competition is more intense in part (c).

Q8.
This question was about biomes. In part (a) a substantial number of candidates mentioned climate and temperature as abiotic factors, not realising that climate includes both temperature and rainfall. Nearly all candidates managed to mention some xerophytic adaptations in part (b), but very few managed to give four correct adaptations. In part (c) hardly any candidates mentioned two correct adaptation of tundra plants. Several candidates gave the impression that they did not know the characteristics of the tundra biome. Many candidates did fairly well in part (c) by correctly naming most biomes.

Section B


Q1.
With the exception of a few, most candidates scored very high marks for this essay dealing with soil and its properties. In fact this was the third most commonly answered question (31% of the candidates attempted this question). 

For part (a) very detailed and correct explanations of each of the soil horizons were given and this was also complemented by a well labelled diagram. In part (b), candidates correctly explained soil erosion and practices that contribute to soil erosion. Amongst the most typical examples mentioned were: deforestation, overgrazing and over cultivation. A good number also mentioned water, wind and rain showing that they failed to understand what was actually asked in the question (i.e. practices rather than natural processes). On the other hand, for part (c), which specifically asked for three agricultural practices, more candidates gave detailed explanations that included the building of rubble walls, afforestation, crop rotation, strip cropping and contour ploughing. One other point worth noting is that many times candidates mentioned a term (such as contour ploughing) and then fail to explain what is understood by it. This was also seen in answers to part (b).


Q2.
In part (a) concerning the atmospheric layers, almost all candidates gave correct diagrams of each atmospheric layer, although not all were able to accurately describe in detail the characteristics of each layer mentioned. For part (b) there are only one or two candidates who gave a correct explanation to what is understood by solar radiation. The majority of answers were brief and simply stated that this is the sunlight or the heat energy received from the sun by the Earth. In part (c), candidates evidently did not really understand how the Earth’s temperature can vary with latitude, altitude and distance from the sea. Most answers mentioned the fact that the Earth rotates around the sun and absorbs the sun’s radiation and this varies according to the time of year. They simply stated that the sea helps to cool down the Earth as different winds develop. 

Q3.
This was the least tackled question in this section (being only attempted by 13 candidates – 2% of the total cohort). Candidates concerned did not do well in parts (a) and (b), but then made up in part (c). In part (a), none of the candidates succeeded to mention all the important ‘ingredients’ required to form photochemical smog (i.e. pollutants, sunlight, climatic inversion and enclosed space). Candidates found it also hard to distinguish between the primary pollutants (such as nitrogen monoxide and hydrocarbons) and secondary pollutants (such as nitrogen dioxide, ozone, PAN and PBN) occurring in photochemical smog, and only two candidates gave the correct explanation of the origin of its yellow colour (low concentration of nitrogen dioxide, which is a brown at higher concentrations).


Candidates attempting this question were correct in explaining that photochemical smog is mostly visible during the morning rush hour as a result of a sudden rise in the concentrations of pollutants (the oxides of nitrogen, NOx, and unburnt hydrocarbons) emitted by cars and other transport vehicles. But then they could not relate the increase in the concentration of NO2 (the coloured component of this type of smog) to the oxidation of NO (a colourless gas) which is one of the primary pollutants generated during ignition of petrol. Though candidates gave a good account on some of the negative effects of photochemical smog, they failed to refer to problems such as poor atmospheric visibility and chemical attack of ozone (one of the oxidants present in smog) on products made of rubber.

Q4.
This question was only attempted by 12% of the candidates sitting for this exam. Candidates performed well in the first part of this question regarding the advantages and disadvantages of the use of incineration to dispose of plastic waste. However, they were rather shaky when asked to comment on various aspects of recycling of different materials in second part of the question.


In part (a), very few candidates referred to the fact that burning of plastic releases a considerable amount of energy (a highly exothermic process) which helps to maintain the high temperature required to react the less combustible refuse. However, most of the candidates cited other advantages of incineration including the significant reduction in volume of solid waste, saving landfill space and waste-to-energy recovery. Disadvantages commonly referred to by the same candidates included the release of toxic fumes (contributing to acid rain and photochemical smog formation) and huge amounts of greenhouse gases (particularly carbon dioxide and water vapour). Other problems cited included the high cost of installing and maintaining the incinerator, and its poor visual impact. No reference was made to the added health hazard on the event of a possible emission of highly carcinogenic substances (e.g. dioxin) if temperature is not strictly regulated during incineration. In part (b), candidates generally failed to underline a number of important aspects of recycling such as the following:


· Plastic waste needs to be cleaned and sorted (labour-intensive and time-consuming procedures) as different polymers have different physical and chemical properties.


· Recycled plastic usually had an inferior quality to newly synthesized material.


· Recycling of glass saves on energy, landfill space, raw material, costs for waste disposal and the environment (less discarded / broken glass).


· Polythene is made from ethene (an unsaturated hydrocarbon obtained from cracking of petroleum) and is chemically inert. Hence it would not decompose easily in the environment.


· Aluminium resists corrosion and recycling of this metal consumes less energy than extracting it from the raw material (bauxite).


· It is difficult to separate different types of paper. Recycling of paper involves processes such as removal of ink, mixing with low-grade waste and other chemical treatment which damages cellulose fibres. This explains the off colour and poor quality of recycled paper.

Q5.
This was the second most popular question amongst candidates. 64% attempted the question) and most of them did very well, with some answers deserving even full marks. In this question, marks were lost mainly when the candidate failed to distinguish clearly between the closely related terms indicated, especially if no examples were given to illustrate any differences. Common mistakes worth mentioning included the following misconceptions or inaccurate / incomplete descriptions:


· The idea that community involves only a set of people or a group of individuals of the same species.


· A food web is simply an extended food chain.


· The ecosystem is a collection of different species sharing the same food and space.


· The producer produces food which is then consumed by the consumer (which is too general and crude to be accepted as a suitable answer).


· The consumer eats meat of the same species (a wrong implication to the term ‘cannibal’).


· In part (b) some candidates drew an incorrect diagram of the food chain, with wrongly placed creatures or wrong direction of arrows. In some cases, the candidate proposed a simplified version of a food web instead of a food chain to represent the flow of energy and feeding relationships between different organisms in an ecosystem.

Q6.
This was the most popular question amongst candidates (66% attempted the question). In part (a) candidates seemed quite knowledgeable about particular renewable and non-renewable resources such as the use of solar energy and fossil fuels, but did not know about a variety of such resources. Also most could not explain correctly that renewable resources can be replenished easily by environmental processes, whilst non-renewable resources either cannot or the time to do so is too great to be of use to contemporary society.   


Nearly all candidates answering this question managed to give valid reasons for the chopping down of trees in part (b), but found difficulty in giving reasons for the importance of forests in part (c).  The term ‘logging’ in part (d) seemed to confuse some candidates. Those that did understand the term managed to describe good consequences of logging.  Part (e) was quite challenging for a good number of candidates. Many did not mention the fact that trees photosynthesize and reduce carbon dioxide and there was some confusion between climate change and the destruction of the ozone layer. It was interesting to note in part (f) that nearly all candidates mentioned reforestation as a solution, but very few saw reduction in consumption of wood or wood products or meat as solutions.


General comments


The examiners would like to highlight common problems that have been resurfacing in every examination session:

1. Some candidates found it really hard to express themselves in good English and sometimes even resorted to an occasional Maltese term.


2. In section A, many candidates required more space than the few lines allocated in the examination paper and wrote very long answers with unnecessary details. On the other hand, other candidates were telegraphic and tried to answer using short phrases or extremely short answers lacking important details.


3. Section B questions were sometimes attempted without any planning, resulting in long and winding paragraphs with a lot of unnecessary details and then lacking the basic concepts being asked.


4. Some candidates preferred to answer the long questions in the form of an essay, ignoring the fact that questions were mostly structured and divided into sub-questions requiring separate answers. There were clear instances where candidates presented ‘model’ answers about certain topics (e.g. the water cycle, the greenhouse effect) irrespective of what the question asked. Consequently a lot of marks were lost.

5. The overall presentation of certain scripts left much to be desired.
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