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Answer all questions.
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1 Students heard that waste water from a factory was polluting the local river. They decided 
to do some fieldwork to see if this was true. However, before they started their investigation 
their teacher warned them about the possible dangers of doing fieldwork in a polluted river. 
She also suggested some precautions they might take to protect themselves.

 (a) (i) Suggest two dangers which their teacher may have warned them about and
suggest how they might protect themselves whilst working in a polluted river.

Danger 1  ..................................................................................................................

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

Protection  .................................................................................................................

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

Danger 2  ..................................................................................................................

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

Protection  .................................................................................................................

 .............................................................................................................................. [4]

  (ii) Give two ways that the students would be able to check if the river was polluted 
before they began their fieldwork.

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

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

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

 .............................................................................................................................. [2]

 (b) The students agreed on two hypotheses to investigate.

    Hypothesis 1:   The river is most polluted near to the factory and the level of 
pollution decreases downstream.

    Hypothesis 2:  Animal life in the river is affected by water pollution.

  To measure the level of water pollution the students did some research in the local 
library. They found some secondary data which showed the results of a study into the 
levels of dissolved oxygen and ammonia in the river. The results of the study included 
the following:

    •  Oxygen is essential for animals to live in rivers. Polluted rivers have low 
dissolved oxygen levels.

   • Ammonia is a chemical which pollutes water.

  A summary of the secondary data is shown in Fig. 1 (Insert). 
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  (i) Having studied the secondary data shown in Fig. 1 the students agreed with  
Hypothesis 1:  The river is most polluted near to the factory and the level of 
pollution decreases downstream.

   What evidence on Fig. 1 supports their conclusion? 

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

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

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

 .............................................................................................................................. [2]

  (ii) Suggest why the level of pollution changes downstream from the factory.

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

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

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

 .............................................................................................................................. [2]

 (c) To investigate Hypothesis 2:  Animal life in the river is affected by water pollution
the students carried out the investigation described in Fig. 2 (Insert). They did the 
investigation at five sites along the river; these are shown in Fig. 1.

  (i) Why did the students disturb the river bed when carrying out the investigation?

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

 .............................................................................................................................. [1]

  (ii) Should the students have put the net upstream or downstream of the kick-sampling 
site? Explain your decision.

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

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

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

 .............................................................................................................................. [2]

  (iii) Why did the students need to identify the animals found while sampling at each site?

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

 .............................................................................................................................. [1]

  (iv) Why did the students do three tests at each site?

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

 .............................................................................................................................. [1]
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 (d) Table 1, below, shows the results of the students’ fieldwork.
  The results are recorded using a tally method.

    Table 1

    Fieldwork results

Unpolluted Quality of water Very polluted

Animal
species

Stonefly Mayfly Caddis fly Shrimp Water louse Leech
Rat-tailed
maggot

Bloodworm Average 
Biotic

Index score 
at the site

Biotic
score

10 8 7 6 5 3 3 2

Site 1 ll ll ll l 55/7 = 7.9

Site 2 ll l ll 13/5 = 2.6

Site 3 l ll ll l 19/6 = 3.2

Site 4 l ll l l l

Site 5 ll ll l ll 46/7 = 6.6

  (i) Calculate the average Biotic Index score for site 4. Put your answer into Table 1. 
Show your calculation in the space below. [2]
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  (ii) Plot the average Biotic Index score for sites 4 and 5 on Fig. 3 below. Site 4 is
10.5 km downstream and site 5 is 14 km downstream. [2]

    How Biotic Index changes downstream
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    Fig. 3

  (iii) How does the average Biotic Index score change downstream? Support your 
answer with evidence from Fig. 3.

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

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

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

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

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

 .............................................................................................................................. [3]
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  (iv) The students reached a conclusion that Hypothesis 2:  Animal life in the river is 
affected by water pollution is true. Give two pieces of evidence from Table 1 to 
support this conclusion.

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

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

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

 .............................................................................................................................. [2]

 (e) Describe two other ways in which a river may be polluted, other than by waste water 
from a factory.

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

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

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

 ...................................................................................................................................... [2]

 (f) Suggest one hypothesis that students might investigate through fieldwork in a river 
which is not polluted. Describe how they would test their hypothesis.

Hypothesis:  ......................................................................................................................

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

How they would test it:  .....................................................................................................

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

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

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

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

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

 ...................................................................................................................................... [4]

 [Total: 30 marks]

www.XtremePapers.net

http://www.xtremepapers.com


7

[Turn over© UCLES 2011 0460/41/M/J/11

For
Examiner’s

Use

2 Students who lived in Thailand were interested in the development of tourism at Chiang Mai, 
a city in the north of the country. They decided to investigate why tourists came to Chiang Mai 
and what impact tourism had on people who lived in the city. Their two hypotheses were:

  Hypothesis 1:   Physical attractions brought more tourists to Chiang Mai than human 
attractions.

  Hypothesis 2:   Tourism has a positive rather than negative impact on people who live 
in Chiang Mai.

 (a) The students decided to use the questionnaire, shown in Fig. 4, (Insert), to investigate 
Hypothesis 1.

  (i) When they showed their questionnaire to the teacher she suggested that they 
should start the questionnaire by asking:

   ‘Are you a tourist in this city?’

   Why do you think the teacher made this suggestion?

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

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

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

 .............................................................................................................................. [2]

  (ii) Suggest why the students included some physical and human attractions from 
which tourists could choose.

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

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

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

 .............................................................................................................................. [2]
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  (iii) The answers to Question 1 (Which continent do you come from? ) are shown in 
Table 2 below.

    Table 2

    Answers to Question 1

Continent Number of tourists

Asia 26

Africa 4

Europe 14

Oceania 8

North America 12

South America 6

Total 70

   What conclusions can you make from Table 2 about the origin of tourists visiting 
Thailand? 

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

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

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

 .............................................................................................................................. [2]

  (iv) The answers to Question 2 (What are the main physical attractions you are visiting 
whilst in Chiang Mai? ) and Question 3 (What are the main human attractions you 
are visiting whilst in Chiang Mai? ) are shown in Table 3 (Insert).

   Use this data to complete the bar graphs in Fig. 5 on page 9 (opposite). Draw the 
bars to show the number of visits made to the Botanical Gardens and the Buddhist 
temples. [2]

www.XtremePapers.net

http://www.xtremepapers.com


9

[Turn over© UCLES 2011 0460/41/M/J/11

For
Examiner’s

Use

    Tourist attractions

Physical attractions

30

Mae Klang
waterfall

Doi
Inthanon
Mountain

Fang Hot
Springs

Botanical
Gardens

Attractions

Elephant
camp

Orchid and
Butterfly

farms

Ob Luang
Gorge

25

20

15

50

45

60

55

40

35

N
um

be
r 

of
 v

is
its

 m
ad

e

10

5

0

Human attractions

30

Hill tribe
villages

National
museum

Shopping
at the

night bazaar

Buddhist
temples

Attractions

Bhubing
Palace

Muang Kung
Earthenware

village

Royal
pagodas

25

20

15

50

45

40

35

N
um

be
r 

of
 v

is
its

 m
ad

e

10

5

0

    Fig. 5
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  (v) In the space below draw and label a different type of graph that could be used to 
show the answers from Question 4 (Overall which attracted you most to Chiang 
Mai? ) which are also shown in Table 3 (Insert). [3]

www.XtremePapers.net

http://www.xtremepapers.com


11

[Turn over© UCLES 2011 0460/41/M/J/11

For
Examiner’s

Use

  (vi) The students reached the conclusion that Hypothesis 1:  Physical attractions 
brought more tourists to Chiang Mai than human attractions was false. Do you 
agree with them? Support your decision with evidence from Table 3 (Insert).

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

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

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

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

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

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

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

 .............................................................................................................................. [4]

 (b) The students used a different questionnaire to investigate the impact of tourism on 
people who lived in Chiang Mai. The questionnaire is shown in Fig. 6 (Insert).

  (i) The students used a systematic sampling technique to obtain answers to their 
questionnaire. Suggest how they might have done this.

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

 .............................................................................................................................. [1]

  (ii) Do you think that it was a good idea to ask people for their first and second choices? 
Explain your decision. 

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

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

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

 .............................................................................................................................. [2]
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 (c) The answers to Question 2 (What do you think are the main positive impacts of tourism 
in Chiang Mai? ) and Question 3 (What do you think are the main negative impacts of 
tourism in Chiang Mai? ) are shown in Table 4 (Insert). 

  The students devised this simple formula to work out which impacts were most 
important.

    

Positive impact: More jobs and income

1st choice 27 × 2 = 54

2nd choice 15 × 1 = 15

Total score 69

  (i) Use this formula to work out the total score for air pollution. [2]

    

Negative impact:   Air Pollution

1st choice

2nd choice

Total score
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  Using the results calculated by their formula the students drew the graphs, Figs 7A
and 7B, below.

More modern services

Total score

Positive impacts of tourism

Cleaner environment

Improved infrastructure

Reduction in crime

More jobs and income

Improved standard of living

Greater range of goods in shops

Local people have greater global awareness

0 10 20 30 40 50 60 70 80

    Fig. 7A

Traffic congestion

Total score

Negative impacts of tourism

Increase in crime

Decline of traditional culture and way of life

Increase in litter

Noise pollution

Air pollution

Increase in cost of living

Destruction of natural environment

0 10 20 30 40 50 60

    Fig. 7B

  (ii) Plot on Fig. 7B the result of your calculation for air pollution in (c)(i). [1]
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  (iii) What conclusion can you make about Hypothesis 2:  Tourism has a positive rather 
than negative impact on people who live in Chiang Mai ? Support your decision with
evidence from Table 4 (Insert) and Figs 7A and 7B.

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

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

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

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

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

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

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

 .............................................................................................................................. [4]

  (iv) Local people identified air pollution and traffic congestion as the main negative 
impacts of tourism. Why do you think they identified these?

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

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

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

 .............................................................................................................................. [2]

 (d) Describe how the students could carry out fieldwork to investigate the impact of traffic 
congestion.

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

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

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

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

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

 ...................................................................................................................................... [3]

 [Total: 30 marks]
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