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INSTRUCTIONS TO CANDIDATES 
· This paper consist of six questions
· Answer question one in Section A plus three others from Section B.
· Candidates are advised to read the questions carefully, organise their 	answers and present them precisely and logically, illustrating with well 	labeled diagrams where necessary.

1. The figure below shows the pressure changes in the buccal and opercular cavities of a teleost fish that were obtained using a hypodermic tubing connected to a pressure recorder.


The table below summarises the features of gill lamellae of three species A, B and C of teleost fish.
	Species of fish
	Thickness of lamellae in m
	Distance between lamellae in m
	Distance between blood and surrounding water in m

	A
	20
	30
	6

	B
	12
	35
	3

	C
	7
	20
	1



Use the information in the figure and table to answer the questions that follow.
a) Compare the pressure changes in the buccal cavity and opercular cavity. 
											(8marks)
b) Explain the pressure changes in the first 0.4 seconds in the;
i) Buccal cavity 										(8marks)
ii) Opercular cavity 									(8marks)

c) What is the physiological significance of the observed differences between pressure in the buccal cavity and opercular cavity.				(5marks)

d) From the table, explain how the thickness of lamellae is related to the extent of cavity in these fishes.							(6marks)

e) Suggest reasons why the gill lamellae would not provide an efficient respiratory surface on land.								(2marks)

f) Give adaptations of gills as gaseous exchange surfaces in bony fishes. 														(3marks)

SECTION B (60marks)

2. a) Giving an example in each case, explain what is meant by each of the following
i) saprophytes 									(2 ½ marks)
ii) Chemo autotrophs								(2 ½ marks)

b) Compare saprophytes and parasites.					(10marks)

c) Explain the importance of saprophytism to human life.	(10marks)

3. a) What is meant by;
i) biotic potential									(3marks)
ii) primary productivity 							(2marks)
b) Discuss the factors which influence the size of populations in an ecosystem.
											(12marks)
c) Suggest reasons why human populations are not naturally regulated by negative feed back mechanisms.						(3marks)



4. a) Describe the structure of guard cells in a plant leaf.	(6marks)

b) Explain how stomatal opening occurs according to;
i) Starch 	   sugar interconversions					(8marks)
ii) Photosynthetic theory							(6marks)

5. a) Explain the meaning of the following;
i) Genetic isolation 								(2marks)
ii) Reproductive isolation 							(3marks)
b) Explain how the gene frequency of a population may be altered. (15marks)


6. In Drosophila, the gene for wing length and shape of the abdomen are sex linked. The genes for long wing and broad abdomen are dominant over those for vestigial wings and narrow abdomen.

a) Work out the phenotypes resulting from a cross between a vestigial winged and broad abdomen male and a homozygous long winged and narrow abdomen female fly in the;
[bookmark: _GoBack]i) F1 generation 										(6marks)
ii) F2 generation 										(4marks)

b) A cross between a female from the F1 generation in (a) (i) with a vestigial winged and narrow abdomen male fly gave the following results;

Long winged, narrow abdomen flies			= 35
Long winged, broad abdomen flies			= 17
Vestigial winged and narrow abdomen flies		= 36
Vestigial winged, and broad abdomen flies		= 18

Account for the Phenotypes and their relative numbers in the cross.	(3marks)

c) Explain why Drosophila are commonly used in genetic experiments. 														(5marks)


END
