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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 cell biology.

1.1 What is a cell?

	[one mark]


1.2 List THREE differences between prokaryotic cells and eukaryotic cells.

	[three marks]


1.3 Arrange the following structures in increasing order of size:

Cells, thickness of membranes, molecules, bacteria, viruses, organelles.

	[three marks]


1.4 List two functions of cell membranes.

	[two marks]


1.5 List two of the principal molecular components of cell membranes in eukaryotic cells.

	[two marks]


1.6 Draw a simplified diagram showing the basic structure of a cell membrane as exemplified by the fluid mosaic model.

	[three marks]

[total: fourteen marks]


2. Ozone is a gas that, for many reasons, is of paramount importance and is therefore currently receiving much attention.

2.1 What is the chemical formula of ozone?

	[one mark]


2.2 Name ONE process that is generating ozone in the troposphere.

	[one mark]


2.3 What effect does tropospheric ozone have on human health?

	[one mark]


2.4 Why are living organisms directly dependent on the concentration of ozone in the stratosphere?

	[one mark]


2.5 Name one group of pollutants that are altering the concentration of stratospheric ozone.

	[one mark]


2.6 Suggest ONE way in which life on Earth may be affected if the level of stratospheric ozone falls well below its present concentration.

	[two marks]

[total: seven marks]


3. This question concerns nucleic acids.

3.1 Give ONE function of nucleic acid in a living organism.

	[one mark]


3.2 List the four nitrogenous bases characteristic of a DNA molecule.

	[two marks]


3.3 What is “complementary base pairing”?

	[one mark]


3.4 Draw a simplified diagram showing the structure of a DNA molecule made up of four base pairs.

	[two marks]


3.5 List THREE structural differences between DNA and RNA.

	[three marks]


3.6 Why is DNA replication termed “semi-conservative”?

	[one mark]


3.7 Why is it necessary for DNA to replicate?

	[two marks]

[total: twelve marks] 


4. The continuity of life on Earth is dependent on a constant supply of, amongst other elements, carbon and nitrogen.

4.1 Why do living organisms require a supply of carbon?

	[one mark]


4.2 Why do living organisms require a supply of nitrogen?

	[one mark]


4.3 Through what process do green plants obtain their supplies of carbon?

	[one mark]


4.4 Through what process do animals obtain their supply of carbon?

	[one mark]


4.5 Briefly outline the role of denitrifying bacteria in the nitrogen cycle.

	[two marks]


4.6 How would the concentration of atmospheric nitrogen be affected if nitrogen-fixing bacteria were removed from the global ecosystem?

	[one mark]


4.7 How would the concentration of atmospheric carbon dioxide be affected if nitrogen-fixing bacteria were removed from the global ecosystem?

	[one mark]


4.8 How would the concentration of atmospheric oxygen be affected if nitrogen-fixing bacteria were removed from the global ecosystem?

	[one mark]

[total: nine marks]


5. The figure below represents the insertion of a strand of DNA into a plasmid vector. 
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5.1 What is a plasmid vector?

	[one mark]


5.2 In what organisms are plasmids normally found?

	[one mark]


5.3 What is the role of the restriction enzymes in this process?

	[one mark]


5.4 What is the role of DNA ligases in this process?

	[one mark]


5.5 What do you think the “Passenger DNA” shown in the diagram represents?

	[one mark]


5.6 For what purpose are plasmid vectors used in genetic engineering?

	[two marks]


5.7 Name ONE compound that may be produced using plasmid vectors.

	[one mark]

[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 transport in plants.

6.1 What is transpiration?

	[two marks]


6.2 Outline the effects of each of the following environmental factors on the rate of transpiration:

(a) Temperature.

(b) Light.

(c) Wind.

(d) Relative humidity

	[twelve marks]


6.3 What is the role of stomata in transpiration?

	[three marks]


6.4 How is the structure of xylem related to its function in transpiration?

	[eight marks]

[total: twenty-five marks]


7. Give an account of gaseous exchange in humans.  Your answer should refer to the following:

7.1 The gross structure and function of the respiratory system.

	[fifteen marks]


7.2 The structure and function of alveoli. 

	[five marks]


7.3 ONE respiratory condition known to affect humans.

	[five marks]

[total: twenty-five marks]


8. Write brief notes on each of the following kingdoms of living organisms:

8.1 Kingdom Protoctista

8.2 Kingdom Monera

8.3 Kingdom Fungi

8.4 Kingdom Plantae

8.5 Kingdom Animalia

	[five marks each]

[total: twenty-five marks]


9. Give an account of photosynthetic processes in green plants.  Your answer should refer to the following:

9.1 Structural adaptations of leaves.

	[five marks]


9.2 Chloroplast structure and function.

	[five marks]


9.3 Factors affecting rates of photosynthesis.

	[five marks]


9.4 Biochemical basis of the light-dependent and light-independent reactions of photosynthesis.

	[ten marks]

[total: twenty-five marks]


10. Describe the role of the following molecules in living organisms:

10.1 Carbohydrates

	[six marks]


10.2 Proteins

	[six marks]


10.3 Lipids

	[six marks]


10.4 Water

	[seven marks]

[total: twenty-five marks]









































