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Directions to Candidates

· Answer ALL questions in Section A and TWO questions from Section B.   Write all your answers in the separate booklet provided.

· If more than two questions from Section B are attempted, only the best two answers shall be taken into consideration.

· The mark allocation is indicated at the end of each question.  Marks allocated to parts of questions are also indicated.

· You are reminded of the necessity for good English and orderly presentation in your answers.

· In calculations you are advised to show all the steps in your working, giving your answer at each stage.

· The use of electronic calculators is permitted.

SECTION A (Answer all questions in this section):
1. This question concerns systems of transport in humans.

1.1 Why do large organisms, including humans, require a transport system?

	[one mark]


1.2 Briefly describe the role of the heart in the transport system of humans.

	[two marks]


1.3 Distinguish between veins and arteries. 

	[two marks]


1.4 List one function for each of the following components of human blood:

(a) Platelets

(b) Plasma

(c) Erythrocytes

(d) Leucocytes

	[two marks]


1.5 Briefly describe ONE health problem involving disorders of the transport system in humans.
	[two marks]

[Total: nine marks]


2. This question concerns genetic structures and processes.

2.1 Define the following terms:

(a) Chromosome

(b) Gene

(c) Allele

	[three marks]


2.2 What is a genetic mutation?

	[one mark]


2.3 Briefly outline the difference between insertion mutations and deletion mutations.

	[two marks]


2.4 Briefly outline the relation between mutations and evolutionary processes.

	[two marks]

[Total: eight marks]


3. The diagram below shows part of a food web that may inhabit woodlands of the Maltese Islands.


3.1 Name two autotrophs that form part of this food web.

	[two marks]


3.2 On what trophic level are mice situated when they feed on:

(a) Tree-living insects

(b) Ground-living insects

(c) Spiders

(d) Grasses

	[four marks]


3.3 Which of the organisms forming part of this food web would you expect to be least abundant?  Give a reason for your answer.

	[two marks]


3.4 In what ways may the abundance of organisms in this food chain change if:

(a) All fungi disappear

(b) All mice disappear

(c) All grasses disappear

	[three marks]

[Total: eleven marks]


4. Electron microscopy has revealed many organelles and has been very useful in the understanding of cell ultrastructure.

4.1 Give one advantage of using an electron microscope over a light microscope.

	[one mark]


4.2 What is an organelle?

	[one mark]


4.3 List five organelles characteristic of eukaryotic cells and give one function of each.

	[five marks]


4.4 Draw a diagram of a mitochondrion as revealed by the electron microscope and label four of its component parts.

	[four marks]


4.5 What is the biological significance of the structure of the mitochondrion?

	[one mark]


4.6 Would you expect the abundance of mitochondria in a muscle cell and a skin cell to be comparable or different?  Give a reason for your answer.

	[two marks]

[total: fourteen marks]


5. Consider the following molecules:

	DNA
	Triglyceride
	Amino acid
	Cellulose
	Protein


5.1 Which molecule (or molecules) may contain the element nitrogen?

	[one mark]


5.2 Which molecule (or molecules) may contain the element sulphur?

	[one mark]


5.3 Which molecule (or molecules) may contain hydrogen bonds?

	[one mark]


5.4 Which molecule (or molecules) may act as a substrate for hydrolase enzymes?

	[one mark]


5.5 Write brief notes, giving examples, on the biological significance of water in relation to its:

(a) Properties as a solvent

(b) Thermal properties

	[four marks]

[Total: eight marks]


SECTION B

Answer any two questions from this section; each question carries twenty-five marks.  If more than two questions are attempted, only the best two answers shall be taken into consideration.

6. This question concerns defence against disease in humans

6.1 Write short notes on each of the following:

(a) Vaccines

(b) Antibodies

(c) Antibiotics

(d) Antigens

(e) Pathogens 

	[fifteen marks]


6.2 Outline the role of the skin and mucous membranes in defence against disease.

	[five marks]


6.3 Outline the effect of HIV on the immune system of humans.

	[five marks]

	[Total: twenty-five marks]


7. Orchids are capable of producing several thousand seeds every year.  However, their populations generally remain stable from one year to another.  Discuss.
	 [Total: twenty-five marks]


8. Give an account of reproductive processes in humans.

	[Total: twenty-five marks]


9. This question concerns genetic engineering.

9.1 Outline ONE technique that may be used for gene transfer.

	[fifteen marks]


9.2 Describe TWO current uses of genetic engineering.

	[five marks]


9.3 Evaluate any possible harmful effects of genetic engineering.

	[five marks]

	

[Total: twenty-five marks]


10. Write brief notes on each of the following:

10.1 The structure of the DNA molecule.

10.2 DNA replication

10.3 Transcription of DNA

10.4 Translation of mRNA into polypeptide chains

10.5 The genetic code

	 [five marks each]



[Total: twenty-five marks]
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