AM 05/I.02                                                                                     

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE EXAMINATIONS BOARD

UNIVERSITY OF MALTA, MSIDA

MATRICULATION CERTIFICATE EXAMINATION

ADVANCED LEVEL

MAY SESSION 2002

	Subject Title
	BIOLOGY

	Paper No./Title
	Paper 1

	Date
	20th May 2002

	Time
	9.00 a.m. to 12 noon


Directions to Candidates

· Answer ALL questions.  Write all your answers in the separate booklet provided.

· 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.

1. Write brief notes on each of the following:

1.1 Plasmid vectors

1.2 Restriction endonucleases

1.3 Gel electrophoresis of DNA

1.4 Polymerase Chain Reaction (PCR)

1.5 Southern Blotting

	[two marks each]

[Total: ten marks]


2. A recently-developed biotechnological technique involves the use of immobilised enzymes.

2.1 What are immobilised enzymes?

	[one mark]


2.2 List TWO techniques through which enzymes may be immobilised.

	[two marks]


2.3 List TWO advantages of using immobilised enzymes relative to enzymes that have not been immobilised.

	[two marks]


The properties of immobilised enzymes make them particularly suited for continuous culture processes.

2.4 What is continuous culture?

	[one mark]


2.5 List ONE advantage of continuous culture processes relative to batch culture processes.

	[one mark]


2.6 List ONE disadvantage of continuous culture processes relative to batch culture processes.

	[one mark]

[Total: eight marks]


3. The plant communities of the Maltese islands form a successional sequence, from steppe though to garrigue, maquis and evergreen wood, which is characteristic of the Mediterranean region in general.

3.1 What is ecological succession?

	[one mark]


3.2 What name is given to the community that develops at the beginning of a successional process?

	[one mark]


3.3 What name is given to the community that develops at the end of a successional process?

	[one mark]


3.4 Distinguish between garrigue communities and maquis communities.

	[two marks]


3.5 Name one plant that is characteristic of garrigue and another that is typical of maquis.

	[two marks]


3.6 In many cases, the successional sequence in the Maltese Islands seldom proceeds beyond the garrigue stage.  Suggest ONE reason for this.

	[one mark]

[Total: eight marks]


4. Viruses were first identified as disease-causing agents small enough to pass through filters that trap bacteria.

4.1 List two characteristics of viruses.  

4.2 Distinguish between a Bacteriophage and a Retrovirus.

4.3 List two characteristics of bacteria.

Organisms from other kingdoms, including Fungi and Protoctista, may also be disease-causing agents.

4.4 List two characteristics of Fungi.

4.5 Distinguish between a algal protoctists and a protozoan protoctists.

	[two marks each]

[Total: ten marks]


5. Figure 1 shows a schematic diagram of the evolution of reduced dispersability of wind-dispersed plants on islands, as suggested by the changes recorded in Lactuca muralis on near-shore islands in British Columbia, Canada.  In this scenario, seeds from a mainland population were carried to the islands by wind and established new plant populations that progressively diverged from the parent population.

[image: image2.bmp]
Figure 1: Reduced dispersability of a wind-dispersed  plant, Lactuca muralis, on islands.  Adapted from Cody, M.L. & Overton, J. McC. (1996).  Short-term evolution of reduced dispersal in island plant populations.  Journal of Ecology, 84, 53-61.
5.1 Why was the “new population” biased towards plants that produced seeds of high mean dispersability?

	[one mark]


5.2 Suggest ONE reason as to why the mean dispersability of seeds decreases in successive generations.

	[two marks]


Suggest how the process may differ if:

5.3 The islands were closer to the mainland

	[two marks]


5.4 The islands were very far away from the mainland.

	[two marks]

[Total: seven marks]


6. This question concerns water relations in plants.

6.1 What is osmosis?

	[one mark]


6.2 Distinguish between water potential, solute potential and pressure potential.

	[three marks]


6.3 What is transpiration?

	[one mark]


6.4 List three factors that affect the rate of transpiration and briefly describe their effect on the transpiration rate.

	[three marks]


6.5 Distinguish between xerophytes, mesophytes and hydrophytes.

	[three marks]

[Total: eleven marks]


7. This question concerns supporting tissue in plants.

7.1 Give ONE function for each of the following plant tissues:

(a) Parenchyma

(b) Collenchyma

(c) Sclerenchyma

(d) Xylem

	 [four marks]


7.2 Give a BRIEF description of the distribution of supporting tissues in a leaf.

	[two marks]


7.3 BRIEFLY compare and contrast support structures in monocots and dicots.

	[four marks]

[Total: ten marks]


8. This question concerns the nervous system of humans. 

8.1 Give the main function of the following structures within the brain:

(a) Medulla

(b) Cerebellum

(c) Thalamus

(d) Hypothalamus

(e) Cerebral hemispheres

	[five marks]


8.2 Distinguish between the sympathetic and parasympathetic nervous systems.

	[two marks]


8.3 Give a brief description of the effects of amphetamines on nervous transmission.

	[two marks]


8.4 Distinguish between EPSPs and IPSPs.

	[two marks]

[Total: eleven marks]


9. Copy and complete the following table in your answer booklet.

	Hormone
	Site of Secretion
	Target Organ
	Function

	
	
	Ovary
	Stimulates the development of a follicle

	
	
	Uterus
	Repair of uterine lining following menstruation

	Prolactin


	
	
	

	Oxytocin


	
	Uterus
	

	[Total: nine marks]


10. The table below gives the thickness of the medulla in relation to the rest of the kidney in a number of mammals. The maximum urine concentration for each mammal is also given.  The data suggest that maximum urine concentration increases with relative thickness of the medulla. 

	Mammal
	Relative thickness of medulla
	Maximum urine concentration in arbitrary units

	Beaver
	1.0
	52

	Human
	2.6
	140

	Kangaroo rat
	7.8
	550

	Species X
	9.8
	940


10.1 Why is such a relation between urine concentration and the relative thickness of the medulla observed?

	[one mark]


10.2 What habitat is species X likely to inhabit?

	[one mark]


Write brief notes on the role of each of the following in osmoregulation in mammals:

10.3 Antidiuretic hormone:

	[two marks]


10.4 Aldosterone:

	[two marks]

[Total: six marks]


11. This question concerns protein structure and function.

11.1 Draw a simple diagram illustrating the arrangement of atoms in a generalised amino acid:

	[two marks]


11.2 What is a peptide linkage?

	[one mark]


11.3 What is a polypeptide chain?

	[one mark]


Define the following terms associated with proteins:

11.4 Primary structure

	[one mark]


11.5 Secondary structure

	[one mark]


11.6 Tertiary structure

	[one mark]


11.7 Quaternary structure

	[one mark]


11.8 Why is the three-dimensional shape of a protein critical for its function?

	[two marks]

[Total: ten marks]
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