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Directions to Candidates

· Write your index number in the space at the top right-hand corner of this page.

· Answer ALL questions in Section A.  Write all your answers in the spaces provided in this booklet.

· Answer TWO questions from Section B.  Write your answers in the separate answer booklet provided.  If more than two questions 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.
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SECTION A (Answer all questions in this section):
1. Diffusion and osmosis are two processes by which substances are transported passively across biological membranes.

1.1 Define the term “passive transport”.

	

	

	[two marks]


1.2 What is the biological importance of diffusion?

	

	

	

	[two marks]


1.3 What is the biological importance of osmosis?

	

	

	

	[two marks]


1.4 What is “active transport”?

	

	

	[two marks]


1.5 What energy-rich molecule is essential for active transport to occur?

	

	[one mark]

[Total: nine marks]


2. This question concerns the DNA molecule.

2.1 List THREE differences that distinguish RNA from DNA.
	

	

	

	[three marks]


2.2 Give one function of each of the following:

(a) RNA polymerase

	

	

	[two marks]


(b) Messenger RNA

	

	

	[two marks]


(c) Transfer RNA

	

	

	[two marks]


2.3 Distinguish between a codon and an anti-codon.

	

	

	[two marks]

[Total: eleven marks]


3. In the large-scale culture of micro-organisms, two main fermenter systems are used: continuous culture processes and batch (closed) culture processes.  Briefly describe each process and name ONE product of each process.

3.1 Continuous culture of micro-organisms

	

	

	

	

	[three marks]


3.2 ONE product of continuous culture of micro-organisms

	

	[one mark]


3.3 Batch culture of micro-organisms

	

	

	

	

	[three marks]


3.4 ONE product of batch culture of micro-organisms

	

	[one mark]

[Total: eight marks]


4. The diagrams below show the relative efficiencies of vegetarian and carnivorous diets for human beings.  In a vegetarian diet 25000 calories of plant matter can support ten people (Figure 1).  Over the same length of time, 25000 calories of plant material can only support one person who eats meat (Figure 2).
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       Figure 1





    Figure 2
(Adapted from Turk, J. (1989) Introduction to Environmental Studies.  Saunders College Publishing.)

4.1 What causes the ecological trend shown in the diagram?

	

	

	

	[four marks]


4.2 At what trophic levels are humans situated in Figure 1 and Figure 2?

	Trophic level in Figure 1:

	Trophic level in Figure 2:

	[one mark]


4.3 What eventually happens to the energy and nutrients that would have formed part of the beans and corn?

	Energy:

	Nutrients:

	[two marks]


4.4 Briefly outline the role of saprotrophs in this process.

	

	

	[two marks]


4.5 What is the implication of the data represented in Figure 1 and Figure 2 for malnutrition of humans in less-developed countries?

	

	

	

	[two marks]

[Total: eleven marks]


5. This question concerns gaseous exchange in humans.

5.1 Distinguish between cellular respiration and gaseous exchange.
	

	

	[two marks]


5.2 Why is the ventilation of a respiratory surface necessary?
	

	

	[two marks]


5.3 List four features of alveoli that allow efficient gaseous exchange.
	

	

	

	

	[four marks]


5.4 Briefly describe ONE health problem involving gaseous exchange.
	

	

	

	

	

	[three marks]

[Total: eleven marks]


SECTION B

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

6. This question concerns photosynthesis in plants.

6.1 What is photosynthesis?  

	[four marks]


6.2 Briefly describe the light-dependent and light-independent reactions of photosynthesis.

	[six marks]


6.3 Give an illustrated account of the structure of a mesophytic leaf and describe how its structure is adapted for gaseous exchange and photosynthesis.

	[fifteen  marks] 

[Total: twenty-five marks]


7. Describe and discuss the concept of homeostasis, using EITHER body temperature OR the level of blood glucose as an example.
	 [Total: twenty-five marks]


8. Water is, in biological terms, an essential prerequisite for life.  Discuss.

	[Total: twenty-five marks]


9. This question concerns the structure and function of eukaryotic cells.

9.1 Draw large labelled diagrams of (i) a chloroplast and (ii) a mitochondrion.

	[ten marks]


9.2 Outline the function of the organelles mentioned above, and give an example of cells where you would expect to find (i) large numbers of mitochondria and (ii) large numbers of chloroplasts.

	[ten marks]


9.3 Give a brief outline of the endosymbiont theory for the origin of eukaryotic cells giving indications of the role of mitochondria and chloroplasts in this theory.

	[five marks]



[Total: twenty-five marks]


10. Write brief notes on each of the following:

10.1 Increased greenhouse effect

10.2 Waste disposal

10.3 Environmental management

10.4 Overexploitation of resources

10.5 Tropospheric and stratospheric Ozone

	[five marks each]



[Total: twenty-five marks]
































