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MATRICULATION AND SECONDARY EDUCATION CERTIFICATE EXAMINATIONS BOARD
UNIVERSITY OF MALTA, MSIDA

MATRICULATION CERTIFICATE EXAMINATION
INTERMEDIATE LEVEL

MAY 2012
SUBJECT: ENVIRONMENTAL SCIENCE
DATE: 18" May 2012

TIME: 9.00 a.m. to 12.00 noon

Answer ALL questionsin Section A and any TWO questions from Section B.

Section A carries 80 marks and Section B carries 40 marks. You are advised to spend about
two hours on Section A and one hour on Section B.

Section A
Answer all questions from this section.

1. (a) Draw a simple diagram to show the principal vertical lsyenaking up the
atmosphere.l( your diagram make sure that you label ground level).

(4 marks)

(b) Listtwo factors that determine the amount of solar ramiateceived by and lost from
the Earth’s surface.

(1, 1 marks)
(c) Mentiontwo forces that control atmospheric motion.

(1, 1 marks)
(Total: 8 marks)

© The MATSEC Examinations Board reserves all rigitishe examination questions in all examinatiopegpa set by the said Board.
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2. Complete the following diagram of the carbon cymyewriting the appropriate terms in the
blank spaces provided.
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(Total: 4 marks)

3. (a) What isozone?

(2 marks)

(b) Using simple chemical equations show how ozerfermedand broken down in the
atmosphere.

Ozone formation:
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Ozone breakdown:

(2 marks)
(c) Briefly describe why atmospheric ozone is imaot to life on Earth.

(2 marks)
(d) Listtwo consequences of the depletion of atmospheric ozone.

(2 marks)

(Total: 8 marks)

4. (a) In the space below draw annotated diagramdidtinguish between (i) @erched
aquifer and (i) amean sea level aquifer.

(2, 2 marks)
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(b) Defineinfiltration.

(2 marks)
(c) Listtwo factors that affect infiltration.

(2 marks)
(Total: 8 marks)

5. (a) Explain the ternphotochemical smog.

(4 marks)

(b) Explain why photochemical smog is more likebydccur in regions such as Marsa
than in other regions such ashiaia.

(4 marks)

(c) Briefly explain each of the following statemgm¢lated to photochemical smog.

() Nitrogen monoxide (or nitric oxide), NO, is aipary pollutant generated mostly
during the morning rush hours.

(2 marks)

(i) Nitrogen monoxide is almost immediately oxiglésto a brown gas.

(2 marks)
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(i) The brown gas dissociates in the presencesaér radiation to produckee
radicals of oxygen.

(2 marks)

(iv) The oxygen radical reacts with other subségnsuch as oxygen molecules to
produce other secondary pollutants such as ozone.

(2 marks)

(v) One effective way to control photochemical smisgthe use of a catalytic
converter.

(2 marks)
(Total: 18 marks)

6. (&) Namewo atmospheric pollutants which react with water bridg about acid rain.

Pollutant 1:

Pollutant 2:

(2 marks)

(b)Write a balanced chemical equati®®R a word equation to show how one of these
gases reacts with water to form an acidic solution.

(2 marks)

(c) Explain why acid rain in Malta would have a atge impact on buildings and
monuments but would hardly affect agriculture.
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(4 marks)
(Total: 8 marks)

7. Complete the table below by inserting the apprdégrierm for each definition.

Term

Definition

A large climatic region that has characteristicetagon.

A group of interacting living organisms.

All the living organisms in a particular area, ahd nonliving
component with which the organisms interact.

The environmental area in which a species lives.

The role and relationships of an organism withis
community.

All the organisms that belong to the same speaeéslige in
the same geographical area.

A group of organisms capable of interbreeding ardiycing
fertile offspring.

(Total: 7 marks)

t

8. (&) Write an equation that includes birth rategtdeate, immigration rate and emigration
rate to represent a population that is stablezie. si

(2 marks)

(b) Define the terncarrying capacity.

(2 marks)

(c) Suggestwo density-dependent factors that might prevent paulayrowth.

(2 marks)
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(d) Suggestwo density-independent factors that might prevent faifmn growth.

(2 marks)
(Total: 8 marks)

9. (a) What does a pyramid of numbers illustrate?

(2 marks)
(b) What does a pyramid of biomass illustrate?

(2 marks)
(c) Consider the following food chain:

Oak tree —— Insects —— Small birds
Sketch (i) gpyramid of numbers (i) apyramid of biomass
(2, 2 marks)

(d) Explain the shape of the pyramid of biomass.

(3 marks)

(Total: 11 marks)
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Section B
Answer any TWO questions from this section.

Write your answers in the space provided in THIS booklet. If you need more space to
continue your answers you may request another booklet from your invigilator.

1. (a) Discuss how agricultural practices are bringabgut the process of desertification. In
your discussion you should include the major caasesimpacts of soil erosion and

desertification. (20 marks)
(b) Briefly describefive main soil conservation techniques aimed at counteradfieg
consequences of modern agriculture on the envirahme (20 marks)
2. (a) Define the concept sfistainable development. (2 marks)

(b) With reference to thextraction of fossil fuels:

() Outline the negative environmental, social aedonomic impacts of the
unsustainable practices in this human activity. (4, 4, 4 marks)

(i) Suggestthree actions that could be adopted to make this huntéinity more
sustainable. (6 marks)

3. Distinguish between each of the following termhysilrating your answers with suitable
examples where necessary.

(&) Greenhouse effect and global warming. (4 marks)
(b) Inert waste and hazardous waste. (4 marks)
(c) Fossil fuels and biofuels. (4 marks)
(d) Bioaccumulation and biomagnification. (4 marks)

(e) Primary atmospheric pollutants and secondampspheric pollutants. (4 marks)

4. (a) Namethree major greenhouse gases and descobe natural source anwne
anthropogenic source by whiehch gas is introduced into the environment.

(9 marks)
(b) (i) Givethree pieces of evidence suggesting that increasedd@fagireenhouse gases
lead to global warming and climate change. (3 marks)
(i) Discuss the impact of climate change on eddhe following:

e agriculture;
» forests;
* coastal waters;
* biodiversity. (8 marks)
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5. ()
(b)

©)
(d)
(e)

()
(¢))
(h)

6. (a)
(b)
(©)

Define the terrgeciesrichness. (2 marks)
Describe the ecological importance of highcggerichness in an ecosystem.

(2 marks)
List three reasons why conservation programmes to protediegpéom extinction
are considered important. (3 marks)
State the importance of keystone speciesddiersity. (4 marks)
Many species are protected under CITES. Explow CITES helps to protect

wildlife.
(2 marks)

State a local appropriate legislative tooltthiay be used to protect speci@snark)

Statehree purposes of a National Park. (3 marks)

List three aspects of the natural environment tleahservation biology tries to
protect. (3 marks)

Succession is a natural process. Describe expthin how succession occurs in
ecosystems. (6 marks)

Distinguish between primary succession, seapnduccession, autogenic succession
and allogenic succession. (8 marks)

List three adaptations of vegetation of desert areas andaexphhy they are
adaptations to the climate. (6 marks)

Write your answers here and in the following pages.
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