1.
(a)
State three characteristic features of gas exchange surfaces.

1 …………………………………………………………………………………

2 …………………………………………………………………………………

3 …………………………………………………………………………..……..

(3)

(b)
Describe how the process of inspiration (breathing in) takes place in a mammal.

……………………………………………………………………………….…..

……………………………………………………………………………….…..

……………………………………………………………………………….…..

……………………………………………………………………………….…..

……………………………………………………………………………….…..

(3)

(Total 6 marks)

2.
The diagram below shows a section of a human heart at a specific stage in the cardiac cycle.
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(a)
Name the parts labelled A and B.

A …………………………………………………………………………….…….

B …………………………………………………………………………….…….

(2)

(b)
Name the stage of the cardiac cycle shown in the diagram and give TWO reasons for your choice.

Name of stage ……………………………………………………………………..

Reason 1 ……………………………………………………………………….….

….………………………………………………………………………………….

Reason 2 ……………………………………………………………………….….

….………………………………………………………………………………….

(3)

(c)
Give ONE function of each of the parts X and Y.

X ………………………………………………………………………………….

Y ………………………………………………………………………………….

(2)

(Total 7 marks)

3.
Records of human fertility for the period 1930 to 1990 have shown changes in the sperm counts of normal men.


The table below summarises the changing percentage of men with high or low sperm counts over the period of sixty years.

High sperm count
more than 100 × 104 sperm cm–3
Low sperm count
less than 20 × 104 sperm cm–3

-

	Time period
	Men with high sperm counts / %
	Men with low sperm counts / %

	1930 – 1950
	50
	5

	1951 – 1960
	45
	4

	1961 – 1970
	28
	14

	1971 – 1980
	21
	11

	1981 – 1990
	15
	18



(a)
Describe the changes in the percentage of men with high sperm counts during the period 1930 to 1990.

……………………………………………………………………………….…..

……………………………………………………………………………….…..

……………………………………………………………………………….…..

……………………………………………………………………………….…..

 (2)

(b)
Compare the figures for men with low sperm counts with those for men with high sperm counts during the same period.

……………………………………………………………………………….…..

……………………………………………………………………………….…..

……………………………………………………………………………….…..

……………………………………………………………………………….…..

……………………………………………………………………………….…..

(3)

(c)
Explain why it is necessary for large numbers of sperms to be produced when only one sperm is required to bring about fertilisation.

……………………………………………………………………………….…..

……………………………………………………………………………….…..

……………………………………………………………………………….…..

……………………………………………………………………………….…..

 (2)

(d)
Exposure of pregnant women to high levels of certain oestrogens during early pregnancy can result in reproductive disorders in their male offspring.


It appears that a number of compounds in the environment can mimic the action of oestrogens when ingested.  Such compounds, termed oestrogenic chemicals, are found in pesticides, such as DDT and PCBs, and also in the breakdown products of some detergents.  They accumulate in the fatty tissue and have the same effect as oestrogens, which play a major role in the menstrual cycle.

(i)
Describe the normal role of oestrogens in the menstrual cycle.

….……………………………………………….………………………....

….……………………………………………….………………………....

….……………………………………………….………………………....

….……………………………………………….………………………....

….……………………………………………….………………………....

….……………………………………………….………………………....

(3)

(ii)
Suggest how the oestrogenic chemicals pass from the mother to the developing fetus.

….……………………………………………….………………………....

….……………………………………………….………………………....

….……………………………………………….………………………....

….……………………………………………….………………………....

….……………………………………………….………………………....

….……………………………………………….………………………....

(3)

(Total 13 marks)

4.
The graph below shows the oxygen dissociation curve of haemoglobin from a mammal at two different temperatures, 38ºC and 43ºC.
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(a)
From the graph, find the percentage saturation of haemoglobin in blood from an area of the body where the temperature is 43ºC and the partial pressure of oxygen is 4 kPa.

…........……………………………………………………………………………….

(1)

(b)
Blood that is fully (100%) saturated with oxygen carries 105 cm3 of oxygen in 1 dm3 (litre) of blood.


Calculate the volume of oxygen released from 1 dm3 of blood when blood that has become 90% saturated at 38ºC reaches a part of the body where the temperature is 43ºC and the partial pressure of oxygen is 4 kPa.  Show your working.

Volume of oxygen ……………………………….

(3)

(c)
Suggest how this effect of temperature on the oxygen dissociation curve of haemoglobin might be advantageous to the mammal.

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

(2)

(d)
On the graph, draw the dissociation curve for fetal haemoglobin at a temperature of 38ºC.

(2)

(Total 8 marks)

5.
(a)
The diagram below shows a germinating pollen grain and a mature ovule from an insect pollinated flower.  Some nuclei have been labelled.
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Give the letter of the nucleus which fuses with a male nucleus to form each of the following.

The zygote ……………………………………………………………........………..

The endosperm ……………………………………………………………………...

(2)

(b)
Give TWO ways in which the structure of an insect pollinated flower differs from that of a wind pollinated flower or a grass.

1 ……………………………………………………………………………………

……………………………………………………………………………………..

2 ……………………………………………………………………………………

……………………………………………………………………………..………

(2)

(c)
Describe ONE mechanism which prevents self-fertilisation in flowering plants.

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

(2)

(Total 6 marks)

6.
The statements below refer to the structure and functions of xylem vessels and phloem sieve tubes in plants.


If the statement is correct place a tick ([image: image4.wmf]) in the appropriate box and if the statement is incorrect place a cross ( X ) in the appropriate box.

	Statement
	Xylem vessels
	Phloem sieve tubes

	Possess living contents
	
	

	Provide support
	
	

	Composed of cells fused together end to end
	
	

	Walls contain lignin
	
	


(Total 4 marks)

7.
The diagram below shows some of the cells involved in the loss of water from part of a leaf.
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(a)
Name the tissues labelled P and Q on the diagram.

P …………………………………………………………………….………………

Q ………………………………………………………………….………….……..

(2)

(b)
The table below shows the concentrations of potassium ions in some of the cells shown in the diagram when the stoma is open and when the stoma is closed.
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Describe the changes that take place in the concentrations of potassium ions in cells X, Y and Z when the stoma opens.

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

(2)

(c)
Explain how the changes in potassium ion concentration are related to the mechanism for the opening of the stoma.

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

(3)

(Total 7 marks)

8.
The uptake of water by a leafy shoot can be investigated using a potometer as shown in the diagram below.
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(a)
What assumption is made when this apparatus is used to investigate the rate of transpiration?

…........……………………………………………………………………………….

…........……………………………………………………………………………….

(1)

(b)
State TWO precautions which must be taken when setting up and using this apparatus.

1 ……………………………………………………………………………………..

…........……………………………………………………………………………….

2 ……………………………………………………………………………………..

…........……………………………………………………………………………….

(2)

(c)
Using this apparatus, four experiments were carried out with the same shoot in the order given below.

A
Still air, leaves untreated

B
Moving air, leaves untreated

C
Still air, lower surface of leaf covered with grease

D
Moving air, lower surface of leaf covered with grease

Temperature and light intensity were kept constant during the investigation.

The results are shown in the graph below.
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The mean rate of water uptake during experiment A was 3.2 mm³ per minute.


The cross-sectional area of the bore of the capillary tube is 0.8 mm².  Calculate the mean rate of water uptake by the shoot during experiment B. Show your working.


Rate of uptake ……………………………

(3)

(d)
Suggest an explanation for the different effects of moving air in experiments B and D.

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

…........……………………………………………………………………………….

(3)

(Total 9 marks)

9.
Give an account of the structural and physiological adaptations shown by invertebrates to the varying oxygen concentrations found in fresh water.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(Allow three lined pages)
(Total 10 marls)
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