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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.
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· 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. The figure below is a diagrammatic representation of events occurring during the cell cycle in a eukaryotic organism.
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1.1 What does the cell cycle represent?

	

	

	

	

	[two marks]


1.2 What processes are expected to occur during interphase?

	

	

	

	

	[two marks]


1.3 Distinguish between mitosis and cell division.

	

	

	

	[two marks]


1.4 List two reasons as to why mitosis and cell division are essential processes in all eukaryotes.

	

	

	[two marks]


1.5 Mitosis involves transport of replicated DNA molecules across the nucleus.  Briefly describe how such transport carried out.

	

	

	

	

	[three marks]

[Total: eleven marks]


2. The graph in the figure below represents variation in the rate of an enzyme-controlled reaction with temperature.
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2.1 Why did the rate of reaction increase when temperatures were between 10°C and 40 °C?

	

	

	

	[two marks]


2.2 Why did the rate of reaction decrease sharply at temperatures above 40°C?

	

	

	

	[two marks]


2.3 Why was there no reaction at all at temperatures above 65°C?

	

	

	

	[two marks]


2.4 Use the space below to sketch a simple graph showing how the rate of an enzyme-controlled reaction would be expected to vary with increasing concentration of substrate.

	

	[two marks]


2.5 Why does the rate of reaction vary in the way you have suggested?

	

	

	

	[two marks]


2.6 Name one other factor that generally affects the rate of enzyme-controlled reactions.

	

	[one mark]

[Total: eleven marks]


3. This question is concerned with genetic engineering.

3.1 What is genetic engineering?

	

	

	

	[two marks]


3.2 Give a brief description of one basic technique used in genetic engineering.

	

	

	

	

	

	[two marks]


3.3 Give a brief description of one potentially detrimental result of genetic engineering

	

	

	

	[two marks]


3.4 Give a brief description of one current use of genetic engineering in agriculture, pharmacy or medicine.

	

	

	

	[two marks]

[Total: eight marks]


4. This question is concerned with nutrition in humans.

4.1 Why is the digestion of large food molecules essential?

	

	

	

	[one mark]


4.2 Complete the table below:

	Enzyme type


	Protease
	Lipase
	Amylase

	Substrate
	
	
	

	Products
	
	
	

	Optimum pH
	
	
	

	[nine marks]


4.3 Write short notes on the general importance of vitamins and minerals for dietary requirements of humans.

	Vitamins:

	

	

	Minerals:

	

	

	[two marks]

[Total: twelve marks]


5. The figure below is a diagrammatic representation of part of the carbon cycle.  The symbols A, B, C and D represent processes that transport carbon through the biosphere.
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5.1 Identify processes A though D:

	Process A:

	Process B:

	Process C:

	Process D:

	[two marks]


5.2 In what form is carbon predominantly found in the atmosphere?

	

	[one mark]


5.3 Name one form of carbon that may be found in sedimentary rock.

	

	[one mark]


5.4 Briefly describe how each of the following would be expected to affect the carbon cycle:

(a) Extensive volcanic activity, leading to ejection of large volumes of particulates into the atmosphere with a consequent reduction of incoming solar radiation.

	

	

	

	[two marks]


(b) Deforestation.

	

	

	

	[two marks]

[Total: eight 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. The bloodstream of humans and other animals functions as a transport system.

6.1 Why does the human body require a transport system?

	[five marks]


6.2 Give a brief account of the composition of human blood and relate this to its functions.

	[five marks]


6.3 Draw a detailed diagram of the human heart, showing all four chambers, associated blood vessels and valves.

	[ten marks]


6.4 Give a brief evaluation of the relationship between the structure and function of arteries, capillaries and veins.

	[five marks]

[Total: twenty-five marks]


7. This question concerns biological evolution.

7.1 What is biological evolution?

	[five marks]


7.2 Evaluate the role of genetic mutation, natural selection and environmental change in driving evolutionary processes.

	[twenty marks] 

[Total: twenty-five marks]


8. Give a detailed description of the role of nucleic acids in protein synthesis.  Your answer should include the following:

8.1 A description of the genetic code.

	[five marks]


8.2 A description of the process of transcription.

	[ten marks]


8.3 A description of the process of translation.

	[ten marks]

[Total: twenty-five marks]


9. This question concerns cell biology.

9.1 Why are many organisms composed of large numbers of relatively small cells rather than a single large one?

	[five marks]


9.2 Use diagrams to compare and contrast the structure of eukaryotic cells and prokaryotic cells.

	[twenty marks]

[Total: twenty-five marks]


10. This question concerns meiosis.

10.1 What is meiosis?

	[five marks]


10.2 Give an outline description of the processes that occur during meiosis.

	[ten marks]


10.3 How does meiosis give rise to genetic variety?

	[ten marks]

[Total: twenty-five marks]






































