1.
The diagram shows part of the root system of a pea plant. Pea plants are members of the family Papilionaceae.
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(a)
Name the structures labelled A.

……………………………………………….………………………………………

(1)

(b)
Name the bacterium that would be found within the cells of these structures.

……………………………………………….………………………………………

(1)

(c)
State the term used to describe the type of association between members of the Papilionaceae, such as pea plants, and this bacterium.

……………………………………………….………………………………………

(1)

(d)
Describe the part played by this bacterium in the nitrogen cycle.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(3)

(Total 6 marks)

2.
Ethanol for fuel can be produced from organic material by the action of microorganisms such as yeast. One process for producing ethanol from starch stored in corn (maize) grains is shown in Figure 1.
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Figure 2 shows the changes in production of ethanol for fuel in the USA from 1980 to 1998.
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Source: Energy Information Administration – US Department of the Environment

(a)
Using the information in Figure 1, suggest how the starch stored in corn is converted into ethanol.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(2)

(b)
Ethanol is not normally used as a fuel in its pure state. Describe one way in which ethanol is used in the production of fuel for motor vehicles.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(2)

(c)
(i)
With reference to Figure 2, describe the general trends in the production of ethanol for fuel in the USA between 1980 and 1998.

……………………………………………….……..…………………………

……………………………………………….……..…………………………

……………………………………………….……..…………………………

……………………………………………….……..…………………………

……………………………………………….……..…………………………

……………………………………………….……..…………………………

(3)

(ii)
Suggest two reasons for the change in the production of ethanol for fuel in the USA between 1994 and 1996.

……………………………………………….……..…………………………

……………………………………………….……..…………………………

……………………………………………….……..…………………………

……………………………………………….……..…………………………

(2)

(d)
Carbon dioxide is a waste product of the combustion of both fossil fuels and ethanol. Suggest why it might be considered to be less harmful to the environment to burn ethanol than to burn fossil fuels.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(2)

(e)
Name a fuel, other than ethanol, that can be produced as a result of the action of microorganisms upon waste organic matter such as animal dung.

……………………………………………….………………………………………

(1)

(Total 12 marks)

3.
Study the passage and data below and then answer the questions that follow.


During the mid 1970s there was concern in Germany over the health of the silver fir trees (a type of conifer). The older trees had dying branches and they were losing their needles (leaves). By 1980 the Norway spruce trees were also dying. Similar symptoms were reported across Europe including the United Kingdom.


This decline in the health of European forests was linked to acid rain. The acid rain was thought to increase the acidity of soil, particularly that of naturally acidic soil which is found in areas where the underlying rock is granite.


Since 1984, annual surveys of forest health have been carried out in most European countries. The state of a tree’s health is measured by estimating the degree of needle loss (Figure 1).


Figure 2 shows the results of the surveys for the years 1984-1986 in Germany and the United Kingdom. Figure 3 shows the differences in health of three species of conifer: the Sitka spruce, Scots pine and Norway spruce. This study was carried out on stands of trees between 30 and 50 years old.


Further surveys were carried out between 1996 and 1999, to determine the percentage of forests with moderate or severe needle damage (Figure 4).

Figure 1

Table showing the categories of tree health based
on the percentage of needles that have been lost by
the trees.

	Percentage of needles lost
	Status
	Key to bar charts

	61 or more
	Severe damage
	[image: image4.wmf]

	26–60
	Moderate damage
	[image: image5.wmf]

	11–25
	Slight damage
	[image: image6.wmf]

	10 or less
	Healthy
	[image: image7.wmf]


Figure 2

Bar charts showing the results of surveys for the years 1984-1986.
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Figure 3

Bar charts showing differences in health of three species of conifer:
Sitka spruce, Scots pine and Norway spruce.
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Figure 4

Results of surveys between 1996 and 1999, showing the percentage of
forests with moderate or severe needle damage.

	
	1996
	1997
	1998
	1999

	Germany
	20
	20
	21
	22

	United Kingdom
	14
	19
	21
	21


(a)
Define the term acid rain
(1)

(b)
Name two gases that cause the formation of acid rain.

1 ...................................…………............................………………….......................

2 ...................................…………............................………………….......................

(2)

(c)
Using the information provided in Figures 1 and 2, compare the results of the tree surveys in Germany and the United Kingdom for the years 1984, 1985 and 1986.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(3)

(d)
Use the information presented in Figure 3 to determine which species has been least affected by the acid rain. Explain your answer.

Name of tree ...............................................

Explanation ..................……………………………………………………………..

……………………………………………….………………………………………

(2)

(e)
Describe the effects of acid rain on conifer trees

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(4)

(f)
(i)
Using Figure 2, determine the total percentage of trees in the United Kingdom showing moderate and severe damage in 1986.

……………………………….……….………………………………………

(1)

(ii)
Using Figure 4, describe how the health of the forests in the United Kingdom has changed since 1986.

……………………………….……….………………………………………

……………………………….……….………………………………………

……………………………….……….………………………………………

……………………………….……….………………………………………

(2)

(iii)
Suggest reasons for these changes

……………………………….……….………………………………………

……………………………….……….………………………………………

……………………………….……….………………………………………

……………………………….……….………………………………………

(2)

(g)
Explain why the loss of primary producers such as trees can affect other organisms in the same ecosystem.

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

……………………………………………….………………………………………

(3)

(Total 20 marks)
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