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1 Electronic waste (e-waste) includes items such as discarded personal computers and electronic 
components within televisions and computer monitors.

 The number of e-waste landfill sites is increasing around the world. Around 50 million tonnes of 
e-waste were generated worldwide in 2018.

 
 (a) Suggest why the number of e-waste landfill sites is increasing around the world.

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

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

 (b) People are concerned about leaching of toxic substances from e-waste into soil.

  Suggest one reason why people are concerned about leaching of toxic substances into soil.

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

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

 (c) A soil scientist wants to find out if soil near an e-waste landfill site is contaminated with lead.

  The scientist collects 500 g of soil from five sampling sites.

  Fig. 1.1 shows the location of the five sampling sites.
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Fig. 1.1 
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  The scientist considers two methods, A and B, for obtaining soil samples for analysis.

  method A

  	 1	 Remove	any	stones,	animals	or	plant	material	from	each	500 g	soil	sample.
  	 2	 	Put	100 g	of	soil	from	each	of	the	five	soil	samples	into	a	large	plastic	bucket	and	

mix the soil thoroughly.
  	 3	 Remove	100	g	of	mixed	soil	from	the	bucket	and	put	in	a	clean	plastic	bag.
   4 Test this sample of soil for lead.

  method B

  	 1	 Remove	any	stones,	animals	or	plant	material	from	each	500 g	soil	sample.
  	 2	 Put	100 g	of	soil	from	the	sample	collected	at	site	1	into	a	clean	plastic	bag.
   3 Test this sample of soil for lead.
   4 Repeat steps 2 and 3 for the other sampling sites.

  (i) Suggest one advantage of using method A compared with method B.

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

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

  (ii) Suggest one limitation of using method A compared with method B.

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

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

  (iii) Suggest one	reason	why	plant	material	is	removed	from	the	500 g	soil	samples.

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

 ...................................................................................................................................... [1]
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 (d) Some information on lead concentrations in soil is shown in Table 1.1.

Table 1.1

concentration 
of lead / ppm*

recommendations

< 400  • wash hands immediately after gardening
 • wash all produce thoroughly

400 to 999  • reduce exposure to the soil
 • wash hands immediately after gardening
 • restrict access of children to the soil
 • do not grow leafy vegetables directly in the soil

1000 to 2000  • reduce exposure to the soil
 • wash hands immediately after gardening
 • do not grow food crops in the soil
 • do not allow children access to the soil
 • keep	soil	covered

> 2000  • avoid contact with the soil
 • contact your local health department or environmental protection officer

     *ppm = parts per million

  A	concentration	of	400 ppm	is	the	safe	soil	lead	concentration	threshold.

  The scientist used method A	and	found	the	soil	sample	had	a	lead	concentration	of	1358 ppm.

  Write a conclusion about the lead concentrations in this sample of soil. 

  In your conclusion include one recommendation from the table.

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

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

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

 .............................................................................................................................................. [2]
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 (e) Some high-income economy countries (HICs) export their e-waste to low-income economy 
countries (LICs). 

  In 2018, this waste disposal strategy was permitted provided the electronic item can be 
repaired or reused.

  Evaluate the advantages and disadvantages for HICs and LICs of this waste disposal 
strategy.

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6] 

 (f) Describe two strategies for reducing the impacts of e-waste.

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

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

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

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

 [Total: 15]



6

8291/02/SP/22© UCLES 2019

2 The graph in Fig. 2.1 shows the increase in sea level due to ice loss from the Antarctic ice sheet 
between 1993 and 2017.
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Fig. 2.1

 (a) Describe the trend in sea level between 1993 and 2017, shown in Fig. 2.1. 

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

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

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

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

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

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

 (b) Suggest an explanation for the trend shown by the data.

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

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

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

 .............................................................................................................................................. [2]
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 (c) The Antarctic Treaty was originally signed by 12 nations in 1959. The treaty has now been 
signed by 53 nations. 

  The Antarctic Treaty refers to Antarctica as:

    ‘… a natural reserve, devoted to peace and science’. 

  Agreements within the treaty relate to: 

 • protection of the Antarctic environment
 • designation and management of protected areas
 • management of tourism
 • freedom of scientific investigation 
 • scientific cooperation.

  Figs. 2.2, 2.3 and 2.4 show human activities within the area covered by the Antarctic Treaty.

  Fig.	2.2	shows	tourists	visiting	a	king	penguin	colony.

Fig. 2.2
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  Fig. 2.3 shows scientists carrying out research in the Antarctic. Researchers use vehicles 
powered by a fossil fuel to cover the large distances in the Antarctic.

Fig. 2.3

  Fig. 2.4 shows a meteorologist using a weather balloon. A monitoring device is attached to the 
balloon, which is released into the atmosphere. The device sends meteorological information 
back	to	a	computer.

Fig. 2.4
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  (i) Evaluate the success of the Antarctic Treaty in managing the impact of human activity in 
Antarctica. Refer to evidence from Figs. 2.2, 2.3 and 2.4 in your answer.

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................... [6]

  (ii) There are deposits of coal in Antarctica. 

   Mining is prohibited by the Antarctic Treaty.

   Suggest two other reasons why these coal deposits are not mined.

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

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

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

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

 [Total: 13]
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3 Fig. 3.1 shows some branches of an apple tree.

Fig. 3.1

 (a) A student used a beating tray to estimate the number of insects on the leaves of an apple 
tree.

  (i) Describe how the student could use the beating tray method to estimate the total number 
of insects in the tree.

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

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

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................... [6]
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  (ii) Describe one benefit of using a beating tray as a sampling technique.

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

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

 (b) The codling moth (C. pomonella) is a major pest of apple trees in parts of the USA. 

  The	codling	moth	larvae	eat	holes	in	the	apple	fruit,	which	makes	the	apples	unsellable.

  A researcher decides to use crowd sourcing to investigate the extent of the codling moth 
problem in the USA.

  The	 researcher	 posts	 a	 questionnaire	 online	 and	 asks	 members	 of	 the	 public	 to	 record	
sightings of the adult codling moth or its larvae and any damage to the apple tree or fruit.

  (i) Write a suitable questionnaire the researcher could use to obtain the information. The 
questionnaire should contain four questions. 

   Questionnaire on codling moth sightings

Question 1  .........................................................................................................................

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

Question 2  .........................................................................................................................

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

Question 3  .........................................................................................................................

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

Question 4  .........................................................................................................................

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

  (ii) Suggest two limitations of this method of data collection.

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

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

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

 ...................................................................................................................................... [2]
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 (c) The codling moth is considered an invasive species in China.

  (i) State what is meant by invasive species.

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

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

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

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

  (ii) State one impact of invasive species.

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

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

 [Total: 16]
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4 (a) Predictions about climate change are based on computer model projections. 
  Table 4.1 shows data for the percentage difference in warming rates between model 

projections and observed values between 1975 and 2013.

Table 4.1

date of 
model

percentage difference in warming 
rates between model projections and 

observed values

1975 +30

1981 –20

1988 +30

1990 +17

1995 –28

2001 –14

2007 +8

2013 +9

    Key
    + model overestimated warming rate
    – model underestimated warming rate

  (i) Plot these data as a bar chart on the grid.

 [3]

  (ii) Calculate the range for these data.

 range =  .......................................................... [1]
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  (iii) Comment on the reliability of these computer model projections in predicting the rate of 
warming between 1975 and 2013.

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

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

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

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

  (iv) Outline the difficulties in using climate change models.

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

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

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

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

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

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

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

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

 (b) Describe strategies for managing climate change through the reduction of greenhouse gas 
emissions.

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

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

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

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

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

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

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

 .............................................................................................................................................. [4]
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 (c) Solar radiation management is a geo-engineering strategy aimed at counteracting climate 
change.

  (i) Outline how solar radiation management could be used to counteract climate change.

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

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

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

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

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

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

  (ii) Suggest why some people are concerned about using solar radiation management to 
counteract climate change.

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

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



17

8291/02/SP/22© UCLES 2019 [Turn over

 (d) Fig.	4.1	contains	information	about	the	Mekong	river	basin,	which	extends	over	a	large	area	
of land in southeast Asia.

Key
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  Describe the possible impacts of climate change on the environment and on the people living 
in	the	Mekong	river	basin	area.	

  Use information from the diagram in your answer.

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

 [Total: 24]
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5 The graph in Fig. 5.1 shows data for total population of high-income economy countries (HICs) 
and low-income economy countries (LICs) between 1960 and 2015.
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Fig. 5.1

 (a) (i) The data in Fig. 5.1 show a percentage increase in population of 59% for HICs from 
1960 to 2015.

   Calculate the percentage increase in population for LICs from 1960 to 2015.

   Give your answer to 3 significant figures.

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

  (ii) Use the data to compare the trend in population for LICs and for HICs between 1960  
and 2015.

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

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

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

 ...................................................................................................................................... [2]  
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 (b) Fig. 5.2 shows data for the percentage of the total energy generated from fossil fuels for HICs 
and LICs between 1960* and 2015.
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Fig. 5.2

  Fig. 5.3 shows data for the percentage of the total energy generated from renewable energy 
resources for HICs and LICs between 1990 and 2015.
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  Explain the trends in the percentage of the total energy generated from fossil fuels and 
renewable energy resources in HICs and LICs. 

  Use data from Figs. 5.1, 5.2 and 5.3 to support your answer.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [8]

 [Total: 12]
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