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Answer all questions in the spaces provided.

1 (a) Complete the diagram of the rock cycle.

(4 marks)

(b) What is the source of energy in the production of magma?

............................................................................................................................................
(1 mark)

Magma

Weathering

Uplift
Deposition
and burial

Sedimentary
rocks

Process A........................

Process B........................

Y...............................

X...............................
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2 (a) Suggest why:

(i) granite is suitable for use as kerbs and roadstone;

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

...................................................................................................................................
(1 mark)

(ii) china clay is suitable for use as a paper filler.

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

...................................................................................................................................
(1 mark)

(b) Explain the term cut-off grade.

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

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

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

............................................................................................................................................
(2 marks)

TURN  OVER  FOR  THE  NEXT  QUESTION
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3 The diagram shows some of the reservoirs and transfers of carbon.

Source: D. B. BOTKIN and E. A. KELLER, Environmental Science (John Wiley and Sons) 1998

(a) Calculate the total percentage of the carbon store that is held in marine sediments and
sedimentary rocks. Show your working.

Answer ..................................................
(1 mark)
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(b) Explain why the carbon cycle is described as being “driven by solar energy”.

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

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

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

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

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

............................................................................................................................................
(3 marks)

(c) Suggest why the rate of transfer of phosphorus is slow in comparison to the rate of
transfer of carbon and nitrogen.

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

............................................................................................................................................
(1 mark)

TURN  OVER  FOR  THE  NEXT  QUESTION
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4 The map shows coastal superquarries in Scotland which supply aggregates for use in South
East England.

Source: Coastal Superquarries to supply South East England Aggregate Requirements (HMSO) 1992

(a) Suggest two economic factors that are important when choosing the location of a coastal
superquarry.

1. ........................................................................................................................................

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

2. ........................................................................................................................................

............................................................................................................................................
(2 marks)

SHETLAND

Principal geological resources
of technical interest

NORTH SCOTLAND

WESTERN ISLES
& WEST COAST

N

0 125 km



(b) Suggest two possible objections made by the planning authorities to the development of
the quarries in the areas shown.

1. ........................................................................................................................................

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

2. ........................................................................................................................................

............................................................................................................................................
(2 marks)

(c) Explain why it is economic to supply aggregates from Scotland to South East England.

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

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

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

............................................................................................................................................
(2 marks)

TURN  OVER  FOR  THE  NEXT  QUESTION
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5 A government housing committee has stated that the majority of the one to two million new
homes that will be needed over the next fifteen years should be built as extensions to existing
urban areas. The committee believes that brownfield sites (derelict inner city areas) are not the
only answer.

(a) Suggest why so many new homes are thought to be needed over the next fifteen years.

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

............................................................................................................................................
(1 mark)

(b) Explain why this statement was regarded as a threat to the green belt.

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

............................................................................................................................................
(1 mark)

(c) Suggest one potential problem for house builders using brownfield sites.

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

............................................................................................................................................
(1 mark)
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6 Complete the table.

(3 marks)

7 A landowner has been refused planning permission to build and run a café on the banks of a
lake which is situated inside a National Park. The landowner has obtained a petition, signed
by over 100 visitors to the lake, supporting the idea of developing the café. Arguing that the
development of the café is consistent with the purpose of the National Park, the landowner
intends to appeal against the decision.

(a) Suggest two reasons why planning permission has been refused.

1. ........................................................................................................................................

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

2. ........................................................................................................................................

............................................................................................................................................
(2 marks)

(b) Suggest why the development of the café might be considered consistent with the
purpose of the National Park.

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

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

............................................................................................................................................
(2 marks)

Land management term Definition

Offers payments to landowners to
sensitively manage and to improve access
to important landscape features.

National Park

Specific area designed to attract large
numbers of visitors so that other areas
are protected.
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8 The triangular graph shows the percentage composition of soils.

Source: F. M. COURTNEY and  S. T. TRUDGILL, The Soil: an introduction to Soil Study
2nd Edition (E. Arnold) 1976

The percentage composition of two soils A and B was determined as:

A 40% sand, 30% silt, 30% clay;
B 10% sand, 10% silt, 80% clay.

(a) (i) Using the soil triangle, identify soils A and B.

A ..............................................................................................................................

B ..............................................................................................................................
(2 marks)

(ii) Which soil contains the greater proportion of the largest soil particles?

...................................................................................................................................
(1 mark)
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Read silt %
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Read sand %
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(b) Describe a method to determine the texture of a soil.

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

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

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

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

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

............................................................................................................................................
(3 marks)

(c) What is soil structure?

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

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

............................................................................................................................................
(2 marks)

(d) (i) Suggest why farmers usually try to influence soil structure rather than texture.

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

...................................................................................................................................
(1 mark)

(ii) State one way in which farmers can influence soil structure.

...................................................................................................................................
(1 mark)

(e) State three factors other than texture that influence the rate of water movement through
a soil.

1. ........................................................................................................................................

2. ........................................................................................................................................

3. ........................................................................................................................................
(3 marks)

QUESTION  8  CONTINUES  ON  THE  NEXT  PAGE
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(f) A student investigated the effect of slope gradient on soil erosion. Grass seed was
allowed to germinate in trays of soil which were then each tilted at a different angle.
Water was poured on to the highest point of each tray. The student’s apparatus is
shown in the diagram.

Suggest three precautions the student should have taken in performing the investigation
in order to ensure a fair test.

1. ........................................................................................................................................

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

2. ........................................................................................................................................

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

3. ........................................................................................................................................

............................................................................................................................................
(3 marks)

Water

Tray

Wooden blocks

Beaker to collect
water and soil

Grass
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(g) Explain how deforestation may accelerate soil erosion.

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

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

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

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

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

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

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

............................................................................................................................................
(4 marks)

TURN  OVER  FOR  THE  NEXT  QUESTION
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9 A student decided to investigate the effect of aspect on the weathering of gravestones. Thirty
gravestones were chosen randomly. The student estimated the degree of weathering of a part
of the lettering on each stone. The student’s results are shown in the table.

Key to weathering scale:
1 Little or no weathering, letters perfectly legible
2 Some weathering but lettering still legible
3 Significant weathering
4 Severe weathering, letters illegible

The student concluded “Aspect is an important factor in weathering. The degree of
weathering is significantly greater on west-facing stones”.

(a) Describe a method to sample the gravestones randomly.

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

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

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

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

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

............................................................................................................................................
(3 marks)

(b) The student discovered that 2% of the stones in the graveyard had been sampled.
Calculate the total number of stones in the graveyard. Show your working.

Answer ..................................................
(2 marks)

Aspect Number of stones Average degree of 
examined weathering

N 7 2

NE 2 2

E 1 2

SE 2 1

S 2 1

SW 8 3

W 3 4

NW 5 3
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(c) Suggest four reasons why the student’s conclusion may be invalid.

1. ........................................................................................................................................

2. ........................................................................................................................................

3. ........................................................................................................................................

4. ........................................................................................................................................
(4 marks)

(d) Describe the environmental impacts of mining and quarrying.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................
(11 marks)

END  OF  QUESTIONS
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