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Question 1 Figure
11

Ref: CC5443; Metta stock / Alamy Stock Photo; Growing Green Seedling With Leaves
and Roots on White Background; www.alamy.com

Question 4 Figure
4.1

Question 5 Figure
5.1

Ref: C001/7783; NIGEL CATTLIN / SCIENCE PHOTO LIBRARY; Rhizobium root
nodules; www.sciencephoto.com

Ref: AAC59A; Royal Geographical Society / Alamy Stock Photo; Deforestation of
Cedar Plantation Mt Mulanje; www.alamy.com

Question 3 Figure
3.2

Question 5 Figure
5.1

Ref: D1IFM1R; www.alamy.com

Ref: 712634; joakant; Pixabay https://pixabay.com/photos/dive-underwater-reef-
coral-reef-712634/

Question 2 Figure
21

Question 3 Figure
3.1

Question 3 Figure
3.2

Question 6 Figure
6.1

Ref: M108/0393; EYE OF SCIENCE / SCIENCE PHOTO LIBRARY; Coloured SEM of
blood in sickle cell anaemia; www.alamy.com

Ref: AP9850; David Pearson / Alamy Stock Photo; Pine trees damaged from acid rain
in Europe; www.alamy.com

Ref: TRE72C; blickwinkel / Alamy Stock Photo; Axolotl; www.alamy.com

Ref: ELYTES; Mikehoward 2 / Alamy Stock Photo; Oranges and orange blossom;
www.alamy.com

Question 2 Figures

21&2.2

Ref: C011/4382; Dr Keith Wheeler / Science Photo Library; Ammophila arenaria leaf,
light micrograph; www.sciencephoto.com
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Question 2 Figure
2.1

Question 2 Figure
2.2

Ref: F012/1097; SCIENCE PHOTO LIBRARY; Chambered nautilus (Nautilus
pompilius) shell; www.sciencephoto.com

Ref: F031/4453; SCIENCE SOURCE / SCIENCE PHOTO LIBRARY; Nautilus Fossil;
www.sciencephoto.com

Question 1 Figure
11

Question 2 Figure
2.1

Ref: DXP10R; Leonid Nyshko / Alamy Stock Photo; Brown raisin closeup isolated on
white; www.alamy.com

Ref: BBOWTT; Indigo Photo Agency / Alamy Stock Photo; Green Apple;
www.alamy.com

Question 2 Figures

21&22

Ref: C011/4382; DR KEITH WHEELER / SCIENCE PHOTO LIBRARY; Ammophila
arenaria leaf, light micrograph; www.sciencephoto.com

Question 2 Figure
21

Question 2 Figure
2.2

Ref: F012/1097; SCIENCE PHOTO LIBRARY; Chambered nautilus (Nautilus
pompilius) shell; www.sciencephoto.com

Ref: F031/4453; SCIENCE SOURCE / SCIENCE PHOTO LIBRARY; Nautilus Fossil;
www.sciencephoto.com

Question 1 Figure
1.1

Question 2 Figure
2.1
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white; www.alamy.com

Ref: BBOWTT; Indigo Photo Agency / Alamy Stock Photo; Green Apple;
www.alamy.com
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Question 4 Figure Ref: C047/5463; MAURIZIO DE ANGELIS / SCIENCE PHOTO LIBRARY; Neutrophil
4.1 white blood cell, illustration; www.sciencephoto.com

Question 7 Figure Ref: C038/3759; ROGELIO MORENO / SCIENCE PHOTO LIBRARY; Micrasterias
7.2 alga, light micrograph; www.sciencephoto.com

Question 7 Figure Ref: EAD3JA; Angela Serena Gilmour / Alamy Stock; Cashew Nuts; www.alamy.com
7.1

Question 7 Figure Ref: FANB4E; Geo Images / Alamy Stock Photo; Human digestive system, digestive
7.1 tract or alimentary canal; www.alamy.com

Question 4 Figure Ref: DT8P9M; BSIP SA / Alamy Stock Photo; Lung, drawing; www.alamy.com
4.1

Question 1 Figure Ref: F020/5977; SCIENCE PHOTO LIBRARY; Half a lemon; www.sciencephoto.com

14
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Question 4 Figure Ref: C050/0633; MARTIN SHIELDS / SCIENCE PHOTO LIBRARY; Pea seeds;
4.1 www.sciencephoto.com

Question 7 Figure Ref: C023/6968; NIGEL CATTLIN / SCIENCE PHOTO LIBRARY; Flowers of johnson
7.1 grass; www.sciencephoto.com

Question 9 Figure Ref: C048/5189; MAREK MIS / SCIENCE PHOTO LIBRARY; Corn (Zea mays) pollen
9.1 grains, light micrograph; www.sciencephoto.com

Question 2 Figure Ref: DE4N87; www.alamy.com
2.1

Question 1 Figure Ref: BKHTG4; Paul Paladin / Alamy Stock Photo; Green oak leaf on white
1.1 background; www.alamy.com

Question 2 Figure Ref: DE4N87; www.alamy.com

2.1

Copyright Acknowledgements 78



@ B Cambridge Assessment
4 ¥ International Education

Question 1

Question 3

How to construct bunds; Rice Knowledge Bank;
http://www.knowledgebank.irri.org/step-by-step-production/pre-planting/land-

preparation/how-to-construct-bunds

Ref: PPCRWN; Cavan Images / Alamy Stock Photo; Two boats cleaning up oil spill in
Gulf of Mexico, Grand Isle, Louisiana, USA; www.alamy.com

Question 1c

Question 2a

Question 3a

Question 4

Question 6

Question 6b

Question 7d

Question 7d

Question 7d

Question 8

Brownfield Redevelopment; Kimley Horn; https://www.kimley-

horn.com/services/environmental-engineering-planning/hazardous-materials-
assessment-remediation/brownfield-redevelopment/

Naomi Blinick, in Fisheries Policy; World Ocean review;
https://worldoceanreview.com/en/wor-2/fisheries-policy/eu-policies/

Dancing Rabbit Ecovillage; https://www.dancingrabbit.org/about-dancing-rabbit-
ecovillage/eco-living/cutting-our-carbon-footprint/

Life Expectancy 2019; Our World in Data; https://ourworldindata.org/graphet/life-
expectancy?tab=ma

Leading countries based on biofuel production worldwide in 2020; statista;
https://www.statista.com/statistics/274168/biofuel-production-in-leading-countries-in-oil-

equivalent/

Global EV Outlook 2019; iea; https://www.iea.org/reports/global-ev-outlook-2019

The Prickly Pear Story; The State of Queensland, Department of Agriculture and
Fisheries; https://www.daf.gld.gov.au/ _data/assets/pdf file/0014/55301/IPA-Prickly-
Pear-Story-PP62.pdf 2020.

Queensland Government; https://blog.csiro.au/wp-
content/uploads/2013/07/ar55001.jpg?w=590

Ben Kolstead; Caterpillars on Prickly Pear Cactus - Cactoblastis cactorum; Bug
Guide; https://bugguide.net/node/view/280095 25 May 2009.

Ref: 2CP7MR6; REUTERS / Alamy Stock Photo; The aerial view of the damage
around Atlantic City, New Jersey is seen in the aftermath of Hurricane Sandy October
31, 2012 www.alamy.com
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Question 1 How to construct bunds; Rice Knowledge Bank;
http://www.knowledgebank.irri.org/step-by-step-production/pre-planting/land-

preparation/how-to-construct-bunds

Question 3 Ref: PPCRWN; Cavan Images / Alamy Stock Photo; Two boats cleaning up oil spill in
Gulf of Mexico, Grand Isle, Louisiana, USA; www.alamy.com

Question 2c Ref: CPA3FB; Michael David Murphy / Alamy Stock Photo; Prickly pear cacti;
www.alamy.com

Questions 2e & 3a Ann Skinner © UCLES.

Question 2c Ref: CPA3FB; Michael David Murphy / Alamy Stock Photo; Prickly pear cacti;
www.alamy.com

Questions 2e, 3d & Ann Skinner © UCLES.

3e

Question 2¢ Ref: CPA3FB; Michael David Murphy / Alamy Stock Photo; Prickly pear cacti;
www.alamy.com

Questions 2e & 3a Ann Skinner © UCLES.

Question 22 Ref: C010/9637; Science Photo Library; Carbon Dioxide Test;
www.sciencephoto.com
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Question 3 Figure Ref: PFK4DD; Dorling Kindersley Ltd / Alamy Stock Photo; Smooth-coated English
3.1 shorthair guinea pig, front view, and ruffled-coated Abyssinian guinea pig, side view;
www.alamy.com

Question 6 Figure Ref: FYA8BNX; Nigel Cattlin / Alamy Stock Photo; Section through a Narcissus
6.1 cyclamineus 'Jetfire' daffodil flower showing the structures with the trumpet;
www.alamy.com

Question 1 Figure Ref: CC5443; Metta stock / Alamy Stock Photo; Growing Green Seedling With Leaves
1.1 and Roots on White Background; www.alamy.com

Question 4 Figure Ref: C001/7783; NIGEL CATTLIN / SCIENCE PHOTO LIBRARY; Rhizobium root
4.1 nodules; www.sciencephoto.com

Question 5 Figure Ref: AAC59A; Royal Geographical Society / Alamy Stock Photo; Deforestation of
5.1 Cedar Plantation Mt Mulanje; www.alamy.com

Question 3 Figure Ref: D1IFM1R; www.alamy.com

3.2

Question 5 Figure Ref: 712634; joakant; Pixabay https://pixabay.com/photos/dive-underwater-reef-
5.1 coral-reef-712634/

Question 2 Figures Ref: C011/4382; Dr Keith Wheeler / Science Photo Library; Ammophila arenaria leaf,
21&2.2 light micrograph; www.sciencephoto.com
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Question 2 Figure Ref: F012/1097; SCIENCE PHOTO LIBRARY; Chambered nautilus (Nautilus

2.1 pompilius) shell; www.sciencephoto.com

Question 2 Figure Ref: F031/4453; SCIENCE SOURCE / SCIENCE PHOTO LIBRARY; Nautilus Fossil;
2.2 www.sciencephoto.com

Question 2 Figures Ref: C011/4382; DR KEITH WHEELER / SCIENCE PHOTO LIBRARY; Ammophila
21&2.2 arenaria leaf, light micrograph; www.sciencephoto.com

Question 2 Figure Ref: F012/1097; SCIENCE PHOTO LIBRARY; Chambered nautilus (Nautilus

2.1 pompilius) shell; www.sciencephoto.com

Question 2 Figure Ref: F031/4453; SCIENCE SOURCE / SCIENCE PHOTO LIBRARY; Nautilus Fossil;
2.2 www.sciencephoto.com

Question 4 Figure Ref: C050/0633; MARTIN SHIELDS / SCIENCE PHOTO LIBRARY; Pea seeds;
4.1 www.sciencephoto.com

Question 7 Figure Ref: C023/6968; NIGEL CATTLIN / SCIENCE PHOTO LIBRARY; Flowers of johnson
7.1 grass; www.sciencephoto.com

Question 9 Figure Ref: C048/5189; MAREK MIS / SCIENCE PHOTO LIBRARY; Corn (Zea mays) pollen
9.1 grains, light micrograph; www.sciencephoto.com
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Question 2 Figure Ref: DE4N87; www.alamy.com

2.1

Question 1 Figure Ref: BKHTG4; Paul Paladin / Alamy Stock Photo; Green oak leaf on white
1.1 background; www.alamy.com

Question 2 Figure Ref: DE4N87; www.alamy.com
2.1

Question 2 Ref: P248/0291; Michael Ross / Science Photo Library; Monocyte;
www.sciencephoto.com

Question 2 Ref: P248/0291; Michael Ross / Science Photo Library; Monocyte;
www.sciencephoto.com

Question 2 Ref: C005/2001; www.sciencephoto.com

Question 2 Ref: P248/0291; Michael Ross / Science Photo Library; Monocyte;
www.sciencephoto.com
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Question 3b

Question 4

Question 7c

Deep Ocean Tsunami Detection Bouys; Australian Government Bureau of
Meteorology; http://www.bom.gov.au/tsunami/about/detection_buoys.shtml 21 April

2020.

Fishery and Aquaculture Statistics 2017; Food and Agriculture Organisation, United
Nations; 2019.

John R Bower & Kazutaka Miyahara; The diamond squid (Thysanoteuthis rhombus): A
review of the fishery and recent research in Japan; Fisheries Research Volume 73,
Issues 1-2; Elsevier; June 2005.

Question 1 Figure

1.1

Ref: EH4TYX; Nature Photographers Ltd / Alamy Stock Photo; Dab - Limanda
limanda; www.alamy.com

Question 5

Indian City Chennai running out of water; AP Images.

Question 1b

Question 2a

Question 2b

Question 5b

Fossil fuel energy consumption (% of total) - High income; IEA Statistics © OECD/IEA
2014;_https://data.worldbank.org/indicator/EG.USE.COMM.FO.ZS?locations=XD
Fossil fuel energy consumption (% of total) - Low income; |IEA Statistics © OECD/IEA
2014;

https://data.worldbank.org/indicator/EG.USE.COMM.FO.ZS?locations=XM

Waste statistics; eurostat; https://ec.europa.eu/eurostat/statistics-
explained/index.php/Waste _statistics

Julie Bond © UCLES.

Gwynn Guilford; Cooking kills four million people a year; Quartz; 26 March 2014;
https://gz.com/192355/cooking-kills-four-million-people-a-year/
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Question 1c

Question 2a

Question 2b

Question 3a

Question 3e

Question 4

Question 5a

Question 2 Figures
21,22&23

Electricity production by source, World; Source: Our World in Data based on BP
Statistical Review of World Energy (2022) ; Our World in Data based on Ember's
Global Electricity Review (2022); Our World in Data based on Ember's European
Electricity Review (2022); OurWorldIinData.org/energy « CC BY;
https://ourworldindata.org/grapher/world-electricity-by-source 15 March 2020.

https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do 15 March 2020.

Waste generation by economic activities and households, EU-28, 2016; eurostat;
https://ec.europa.eu/eurostat/statistics-explained/index.php?
title=File:Waste generation by economic_activities_and households, EU-28, 2016

(%25).png

Redrawn: Ref: 1575260062; Janossy Gergely; Wild goose on the lake;
www.shutterstock.com

Julie Bond © UCLES.

Tigabu Dinkayoh Gebru; Deforestation in Ethiopia: Causes, Impacts and Remedy;
2016 IJEDR; Volume 4, Issue 2; ISSN: 2321-9939;
https://www.ijedr.org/papers/IJEDR1602035.pdf 15 March 2020.

India News; Bengaluru has world’s worst traffic, Delhi 8th on global index; Hindustan
Times; 30 January 2020; https://www.hindustantimes.com/india-news/bengaluru-has-
world-s-worst-traffic-delhi-8th-on-global-index/story-ykXWe6hZCUXEkwIrJxxzbM.html

Ref: MARCMS®6; Juniors Bildarchiv GmbH / Alamy Stock Photo; Yellowfin Tuna
(Thunnus albacares) swimming. Cocos Island, Costa Rica, Pacific Ocean;
www.alamy.com Ref: POWGN9; www.alamy.com Ref: CW10GY; Richard
Mittleman/Gon2Foto / Alamy Stock Photo; Bottlenose Dolphin with scars on dorsal fin;
www.alamy.com

Question 1 Figure
14

Question 4 Figure
4.1

Question 5 Figure
5.1

Ref: FXDEKB; Toby Gibson / Alamy Stock Photo; Single humbug dascyllus
(Dascyllus aruanus) swimming over pink coral in the Red Sea. June; www.alamy.com

Ref: C026/7701; BERNHARD EDMAIER / SCIENCE PHOTO LIBRARY; Atolls, Ari
Atoll, Maldives; www.sciencephoto.com

Ref: C029/0999; GERD GUENTHER / SCIENCE PHOTO LIBRARY; Pyrocystis
noctiluca dinoflagellate, LM; www.sciencephoto.com
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Question 1 Figure Ref: GI6NBW; Nigel Sawyer / Alamy Stock Photo; Fronds of Serrated Wrack;
1.1 www.alamy.com

Question 1 Figure Ref: GI6NBW; Nigel Sawyer / Alamy Stock Photo; Fronds of Serrated Wrack;
11 www.alamy.com

Question 1 Figure Ref: G465/0026; K R Porter / Science Photo Library; Cell mitochondrion;
1.1 www.sciencephoto.com

Question 4 Figure Ref: FO06/3780; ANDRZEJ WOJCICKI / SCIENCE PHOTO LIBRARY; Wind turbines,
4.1 artwork; www.sciencephoto.com
Question 4 Figure Ref: FO06/3780; ANDRZEJ WOJCICKI/ SCIENCE PHOTO LIBRARY; Wind turbines,
4.1 artwork; www.sciencephoto.com

Question 5 Figure Ref: C006/0654; Wim Van Egmond / Science Photo Library; Freshwater
5.1 Dinoflagellate (Ceratium); www.sciencephoto.com

Question 4 Figure Ref: C012/2550; DR KEITH WHEELER / SCIENCE PHOTO LIBRARY; Seaweed
4.3 sporangia, light micrograph; www.sciencephoto.com
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Question 4 Figure Ref: C012/2550; DR KEITH WHEELER / SCIENCE PHOTO LIBRARY; Seaweed
4.3 sporangia, light micrograph; www.sciencephoto.com

Question 21 Ref: B215/0056; M | Walker / Science Photo Library; Plant cell mitosis, light
micrograph; www.sciencephoto.com

Question 35 Ref: C024/8135; Microscape / Science Photo Library; Trachea, light micrograph;
www.sciencephoto.com  Ref: C013/7123; Steve Gschmeissner / Science Photo

Library; Trachea lining, SEM; www.sciencephoto.com

Question 1 Ref: C038/6298; Jose Calvo / Science Photo Library; Bronchiole, light micrograph;
www.sciencephoto.com

Question 27 Ref: C011/5239; Dr Keith Wheeler / Science Photo Library; Sunflower stem, light
micrograph; www.sciencephoto.com

Question 1 Figures Ref: C021/4891; Microscape / Science Photo Library; Lung bronchus, light
11&1.2 micrograph; www.sciencephoto.com
Ref: P580/0147; Science Photo Library; Lung cells, light micrograph;
www.sciencephoto.com

Question 5 Figure Ref: B220/1544; Dr Gopal Murti / Science Photo Library; Cholera bacterium, TEM;
5.1 www.sciencephoto.com
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Question 1 Figure
11

Question 3 Figure
3.1

Question 5 Figure
5.1

Ref: C047/7022; Steve Gschmeissner / Science Photo Library; Microvilli, SEM-TEM
comparison; www.sciencephoto.com

Christopher Tranter; Anna's Hummingbird [?];
https://pbase.com/ctranter/image/136884128

Ref: C038/6287; Jose Calvo / Science Photo Library; Bronchus wall, light micrograph;
www.sciencephoto.com

Question 1 Figure
11

Question 2 Figure
2.1

Question 2 Figure
2.2

Question 3 Figure
3.1

Ref: C038/4762; Jose Calvo / Science Photo Library; Trachea mucosa, light
micrograph; www.sciencephoto.com

Ref: B060/0089; Dr Jeremy Burgess / Science Photo Library; SEM of protoplasts from
tobacco leaf cell; www.sciencephoto.com

Ref: B065/0014; Dr Jeremy Burgess / Science Photo Library; Protoplast showing
cellulose microfibrils; www.sciencephoto.com

Ref: C002/9467; Dr Keith Wheeler / Science Photo Library; Pincushion leaf, light
micrograph; www.sciencephoto.com

Question 2 Figure
21

Ref: C040/5107; Frank Fox / Science Photo Library; Korea fir needle, light
micrograph; www.sciencephoto.com

Question 2 Figure
2.3

Ref: C019/7068; DR KEITH WHEELER / SCIENCE PHOTO LIBRARY; Dahlia stem,
light micrograph; www.sciencephoto.com

Question 2 Figure
2.1

Ref: ABBED5; M | (Spike) Walker / Alamy Stock Photo; TS root of Cucurbita marrow
stained Brightfield; www.alamy.com
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Question 2 Figure Ref: P21CCA; Hans Stuessi/ Alamy Stock Photo; Picea abies, Norway spruce,
2.3 Fichte, seed, close up, seed size 12-15 mm; www.alamy.com

Question 5 Figure Ref: CN7DWM; WorldFoto / Alamy Stock Photo; Norway, Svalbard, Spitsbergen
5.1 Island, Reindeer (Rangifer tarandus) running in tundra-covered hills above St.
Jonsfjorden; www.alamy.com

Question 5 Figure Pixabay; https://pixabay.com/photos/bison-buffalo-american-animal-526805/
5.1

Question 5 Figure Pixabay; https://pixabay.com/photos/cougar-mountain-lion-big-cat-feline-275946/
5.1

Question 2 Figure Ref: C042/7983; Cyril Ruoso / Nature Picture Library / Science Photo Library;
21 Juvenile Chimpanzee amongst ferns, Gabon; www.sciencephoto.com

Question 2 Figure Ref: F023/2851; Mark Taylor / Nature Picture Library / Science Photo Library; Portrait
2.1 of a young Badger; www.sciencephoto.com
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Extract 1 Positron; https://en.wikipedia.org/wiki/Positron

Extract 4 Blake Stacey; Supernovas: Making Astronomical History; Brookhaven National
Laboratory; https://snews.bnl.gov/popsci/neutrino.html
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