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1 Students were learning about processes which take place in a drainage basin.

(@) Use arrows to match the processes with the correct definitions in the table below. One has
been completed for you.

process definition
evaporation leaves of trees stop rain from reaching the
ground
infiltration water moves across the ground surface
interception water is heated and turns into water vapour
overland flow water soaking into the ground

[2]
The students did some fieldwork to investigate vegetation cover and infiltration around a path
created by people walking across grassland.
They tested the following hypotheses:
Hypothesis 1: Vegetation cover increases as distance from the centre of the path increases.

Hypothesis 2: The rate of infiltration is faster where there is more vegetation cover.

(b) To estimate the amount of vegetation cover at each site the students used a quadrat at seven
sites on and around the path.

(i) In the space below draw a labelled diagram of a quadrat to show a result of 60%
vegetation cover and 40% bare soil. [3]
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(ii) The results of the students’ measurements of vegetation cover at each site are shown
in Table 1.1 (Insert). Use these results to complete the divided bar at site 6 in Fig. 1.1.

[1]

Vegetation cover at the seven fieldwork sites
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(iii) The students made the conclusion that Hypothesis 1: Vegetation cover increases as

distance from the centre of the path increases was partially correct. Use data from
Table 1.1 and Fig. 1.1 to explain why they made this conclusion.

(c) Fig. 1.2 (Insert) describes and shows the students’ method to measure the speed of infiltration.
(i) What did the students use the following equipment for?

bottomless cylinder

(ii) The students measured infiltration at the seven fieldwork sites. The results of their
measurements are shown in Table 1.2 (Insert).
Compare the fall in water level between site 1 and site 4.
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(iii) The students then calculated the infiltration rate at each site. Use the data in Table 1.2 to
complete the calculation for site 7 in the space below.

Site 7

Infiltration rate = fall in water level (mm)

time (minutes)

11.5mm per minute

[1]

(iv) The students’ calculations of the infiltration rate at each site are shown in Table 1.3.

Table 1.3

Infiltration rate at each site

site 1 2 3 4 5 6 7
infiltration
rate (mm 17 .1 13.3 91 55 10.5 15.0 11.5
per min)

At which site did the water soak into the ground fastest?
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(d) (i) To make their conclusion to Hypothesis 2: The rate of infiltration is faster where there is
more vegetation cover, the students plotted a scatter graph, Fig. 1.3, to compare the rate
of infiltration and amount of vegetation cover. Plot the data in Table 1.4 into Fig. 1.3. [1]

Table 1.4

site 7 infiltration rate = vegetation cover =
11.5mm per min 55%

Relationship between infiltration rate and vegetation cover
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vegetation cover (%)

Fig. 1.3
(ii) What conclusion would the students make about Hypothesis 2: The rate of infiltration is

faster where there is more vegetation cover? Support your decision with evidence from
Fig. 1.3 and Table 1.4.
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(e) To extend their fieldwork the students decided to investigate the impact of people creating the
path by walking across grassland. This is known as ‘footpath erosion’.

(i) Fig. 1.4 (Insert) is a diagram in a student’s fieldwork notebook which shows their method.
Describe how the students would carry out this task.

..................................................................................................................................... [3]
(ii) The results of the students’ fieldwork are shown in Table 1.5 (Insert). Use these results to
complete the cross-section of the path in Fig. 1.5 below. 2]
Cross-section of path
0 N } O
depth of e depth of
path 5 o 5 path
(cm) 3 (cm)
10 . : a i ; 10
0 0.5 1 1.5 2 25 3 3.5 4 4.5
distance across the path (m)
Fig. 1.5
(iii) Explain how footpath erosion may affect infiltration.
..................................................................................................................................... [2]
(iv) Suggest three ways to prevent footpath erosion happening.
L ottt e e ettt et e e e e eEeeeeeeeee e e e ateeeeeeeeeeaaanteteeeeeeeeaaanaateeeeeeeeaaannnreeaeaeeeeaannnrneees
2 et eeeeeeeeeeeeeeaee——eeeeeeeeaaaa———eteeeeeeaaaatteeeteeeeeeaaannranereeeaaaaannarrraaaaaaan
3 e ettt e e e e aeeeeeeeeeeeaoaaeeeeeeeeeeeeaaaa_eeeeeeee et eaanEeeeeeeeeeeeaannneeeeeeeeeea e nnnneeeeaeeaas
..................................................................................................................................... [3]

[Total: 30]
© UCLES 2022 0460/41/M/J/22 [Turn over



8

2 Students in Manchester, England were studying shops and service provision. They did fieldwork
in three nearby shopping areas:

* the Central Business District (CBD) in the centre of the city
* alocal neighbourhood shopping centre located on a main road into the city centre
e an out-of-town shopping mall located in the rural-urban fringe near to a motorway.

Some students decided to test the following hypotheses:

Hypothesis 1: People go to the local neighbourhood shopping centre more frequently than the
CBD or the out-of-town shopping mall.

Hypothesis 2: The importance of reasons why people visit the three shopping centres are the
same.

(a) To test these hypotheses the students used a questionnaire with people in the three shopping
centres. The questionnaire is shown in Fig. 2.1 (Insert).

(i) When their teacher approved the questionnaire, she advised the students how to use
it with people who are shopping. Suggest three pieces of advice which she might give
them.
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(iii) Do the results of question 1 agree with Hypothesis 1: People go to the local

neighbourhood shopping centre more frequently than the CBD or the out-of-town
shopping mall? Support your answer with data from Fig. 2.2 and Table 2.1.

(iv) One student used the answers to question 2 in the questionnaire (How did you travel to
the shopping centre today?) to make the results table shown in Table 2.2 (Insert).
Describe the differences between the methods of travel used to go to the three shopping
centres. Include statistics from Table 2.2 in your answer.

© UCLES 2022 0460/41/M/J/22



11

(b) To investigate Hypothesis 2: The importance of reasons why people visit the three
shopping centres are the same, the students used their answers to questions 3 and 4 in the
questionnaire.

(i) The answers to question 3 (Why did you decide to come to this shopping centre today?)
are shown in Table 2.3 (Insert). Use the results to complete the pie graph for the
out-of-town shopping mall in Fig. 2.3.

Reasons for visiting the shopping centres

20
30
50
Local neighbourhood shopping centre
0%
Key
near home
- -1 near work

good access by public transport

->».1 good value for money

wide range of shops

X X . .
x_1 convenient parking
X X

Out-of-town shopping mall
0%

80

70

Fig. 2.3
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(ii) The answers to question 4 (What are the main items you are buying here today?) are
shown in Table 2.4 (Insert). Use the results to complete the graph for the CBD in
Fig. 2.4. [2]

Main items bought in the three shopping centres
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(ili) What conclusion would the students make about Hypothesis 2: The importance of

reasons why people visit the three shopping centres are the same? Support your answer
with evidence from Figs. 2.3 and 2.4 and Tables 2.3 and 2.4.

(c) As an extension task two students wanted to compare the spheres of influence of the local
neighbourhood shopping centre and the out-of-town shopping mall. The shopping centres
are shown in Fig. 2.5 and Fig. 2.6 (Insert).

The ‘sphere of influence’ of a shopping centre is the area served by the shops and services
located there.

(i) Suggest a question which the students could include in their questionnaire to find out
about the spheres of influence of the two shopping centres.

(ii) Describe how the students could use the answer to the question in c(i) to investigate the
spheres of influence of the two shopping centres.
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(ili) Why is the sphere of influence of an out-of-town shopping mall larger than that of a
neighbourhood shopping centre?

[Total: 30]
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Additional pages

If you use the following pages to complete the answer to any question, the question number must be
clearly shown.
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