








[image: Cover Image]
















[image: ]











To Anita, Sally-Anne and Emma-Louise


Cambridge International copyright material in this publication is reproduced under licence and remains the intellectual property of Cambridge Assessment International Education.


The Boost knowledge tests and answers have been written by the authors. These may not fully reflect the approach of Cambridge Assessment International Education.


Every effort has been made to trace all copyright holders, but if any have been inadvertently overlooked, the Publishers will be pleased to make the necessary arrangements at the first opportunity.


Although every effort has been made to ensure that website addresses are correct at time of going to press, Hodder Education cannot be held responsible for the content of any website mentioned in this book. It is sometimes possible to find a relocated web page by typing in the address of the home page for a website in the URL window of your browser.


Third-party websites and resources referred to in this publication have not been endorsed by Cambridge Assessment International Education.


Hachette UK’s policy is to use papers that are natural, renewable and recyclable products made from wood grown in well-managed forests and other controlled sources. The logging and manufacturing processes are expected to conform to the environmental regulations of the country of origin.


Orders: please contact Hachette UK Distribution, Hely Hutchinson Centre, Milton Road, Didcot, Oxfordshire, OX11 7HH. Telephone: +44 (0)1235 827827. Email education@hachette.co.uk Lines are open from 9 a.m. to 5 p.m., Monday to Friday.
You can also order through our website: www.hoddereducation.com


ISBN: 978 1 3983 0018 7
eISBN: 978 1 3983 0212 9


© Peter D Riley Ltd 2021


First published in 2005
Second edition published in 2011
This edition published in 2021 by
Hodder Education,
An Hachette UK Company
Carmelite House
50 Victoria Embankment
London EC4Y 0DZ


www.hoddereducation.com


Impression number 10 9 8 7 6 5 4 3 2 1


Year 2025 2024 2023 2022 2021


All rights reserved. Apart from any use permitted under UK copyright law, no part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, or held within any information storage and retrieval system, without permission in writing from the publisher or under licence from the Copyright Licensing Agency Limited. Further details of such licences (for reprographic reproduction) may be obtained from the Copyright Licensing Agency Limited, www.cla.co.uk


Cover photo © Olympixel - stock.adobe.com


Illustrations by Barking Dog, Pantek Arts Ltd and Integra Software Services Ltd


Typeset by Integra Software Services Pvt. Ltd, Pondicherry, India and DC Graphic Design


Printed in Italy


A catalogue record for this title is available from the British Library.




[image: ]














Contents





How to use this book


Introducing science


Biology


Chapter 1 The characteristics of living things


Chapter 2 Identifying species


Chapter 3 Cells


Chapter 4 Microorganisms


Chemistry


Chapter 5 The states of matter


Chapter 6 Atoms and elements


Chapter 7 Elements, compounds and mixtures


Chapter 8 Physical properties of matter


Chapter 9 Chemical reactions


Chapter 10 Acids and alkalis


Physics


Chapter 11 Measurement


Chapter 12 Energy


Chapter 13 Sound


Chapter 14 Electricity


Earth and space


Chapter 15 The Earth in space


Chapter 16 A closer look at the Earth


Glossary


Acknowledgements












How to use this book





To make your study of Cambridge Checkpoint Science as rewarding as possible, look out for the following features when you are using this book:
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•  These aims show you what you will be covering in the chapter.
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Do you remember?


This will show you the ideas you have learnt before. Think about what you already know before you begin.
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Science activity


Science activities may be about developing a science skill or making a science enquiry.
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Science in context


In this box you will find information about how scientists working alone or together have built up our understanding of the world over time, how science is applied in our lives, the issues it can raise and how its use can affect our global environment.
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Science extra


The information in these boxes and any other boxes which have the ‘Science extra’ heading is extra to your course, but you may find these topics interesting and they may help you with your understanding of the overall chapter topic.
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DID YOU KNOW?


This is a fact or piece of information that may make you think more deeply about the topic, or that you may share as a fun fact with your family and friends.
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Summary


This box will show you how much you have learnt by the end of the chapter.
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This book contains lots of activities to help you learn. Some of the questions will have symbols beside them to help you answer them. Look out for these symbols:
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This blue dot shows you that you have already learnt some information to help you with this topic.
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If a question has a purple link symbol beside it, you will have to use your skills from another subject.
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This star shows where your thinking and working scientifically enquiry skills are being used.
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Scientists use models in science to help them understand new ideas. This icon shows you where you are using models to help you with your ideas in science.
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This green dot shows you that you are considering a scientific issue in a context which requires your understanding of some of the science facts you have learnt.
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This icon tells you that content is available as audio. All audio is available to download for free from www.hoddereducation.com/cambridgeextras
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There is a link to digital content at the end of each unit if you are using the Boost eBook.
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CHALLENGE YOURSELF


These activities are a challenge! You may have to think a bit harder to get the correct answer.
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LET’S TALK


When you see this box, talk with a partner or in a small group to decide on your answer.


[image: ]












[image: ]


[image: ]


Work safely


This triangle provides you with extra guidance on working safely.
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Words that look like this are glossary terms, and you will find definitions for them in the glossary at the back of this book. Other key terms that may not be included in the glossary look like this.












Introducing science







Science and scientists
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Figure 1 Scientists investigate everything from distant galaxies of stars and the materials here on Earth, to the living things around us.






What do you think of when you think of science? Stars and planets? Explosions? Fizzing liquids? Buzzing insects and deep-sea creatures? Science is all of these things and more. It is not only a topic but a way of studying. Science is such a huge subject to study that it is divided into four sections:




	
•  biology – the study of living things


	
•  chemistry – the study of the substances from which things are made (known as matter)


	
•  physics – the study of how matter and energy interact


	
•  Earth and space – the study of the structure and changes in the Earth and the universe.





What kind of scientist would you like to be? Here are just a few examples to think about.


If you choose to study biology, you might become a botanist (someone who studies plants) or a marine zoologist (someone who studies sea animals).
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Figure 2 Marine zoologists often dive with the animals they are studying. They study animals in all the oceans of the world.






If you choose to study chemistry you might become a geochemist (someone who studies rocks to find minerals and oil) or a chemical engineer (someone who makes new substances, or designs huge pieces of equipment – called chemical plants, where vast amounts of chemicals are made).
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Figure 3 These chemical engineers are making an investigation.






If you choose to study physics you might become a nuclear physicist, finding out more about how matter is made.
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Figure 4 Some physicists use huge equipment like the Large Hadron Collider to find out about the structure of matter.






If you choose to study the Earth and space you might become a geologist, or you might become an astronomer and study the universe.
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Figure 5 Astronomers use telescopes linked to computers to make their observations.
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DID YOU KNOW?


A vulcanologist is a scientist who studies volcanoes.
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CHALLENGE YOURSELF


Use the internet to make a list of as many different types of scientist as you can. For each one, write down the name and one sentence describing what the scientist does.
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LET’S TALK


What kind of scientist would you like to be? Discuss your ideas with your friends and family.
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Scientific equipment


Scientific equipment is called apparatus. There are many kinds of apparatus; the following are just a few examples. You will meet more as you carry out more investigations in this science course.




General laboratory apparatus


Many pieces of apparatus are made of glass because it is transparent. This makes it easy to see what is happening inside. Glass is also easy to clean. The pieces of apparatus that are to be heated are made from borosilicate glass, also known as Pyrex. This is the same as the glass used for casserole dishes that can be safely put in an oven to cook a meal.


Figure 6 below shows the diagrams used to represent some common pieces of apparatus, alongside photographs of the apparatus in use.
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Figure 6 Some common laboratory apparatus.








Apparatus for supplying heat


When scientists want to use heat in an investigation they use a Bunsen burner, or if the laboratory does not have a gas supply they use a spirit burner.
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DID YOU KNOW?


If something is luminous, it means it gives out light. If something is non-luminous, it means it does not give out light.


[image: ]












[image: ]


[image: ]




	
1  Draw the apparatus set up as shown in the bottom left photograph in Figure 6 on page viii.





[image: ]




	
2  Draw the apparatus set up as shown in the bottom right photograph in Figure 6 on page viii.
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The Bunsen burner


The gas used by many Bunsen burners is methane.


As methane burns, it takes part in a chemical reaction with oxygen in the air, and carbon dioxide and water are produced. Both these substances escape into the air as gases.


The parts of a Bunsen burner are shown in Figure 7.


It is lit and used in the following way:




	
1  The air regulator (or collar) must be turned to fully close the air hole before the burner is lit.


	
2  The match should be lit and placed to one side of the top of the chimney before the gas tap is switched on.


	
3  When the gas tap is switched on, the gas shoots out through the small hole, called the jet, along the rubber tubing and up the chimney of the burner. Not all the carbon in the gas combines with the oxygen straight away and carbon particles are produced which glow brightly in the heat and make the flame yellow. If the flame is used to heat anything, the carbon particles form soot on the surface of the apparatus being heated. The flame is called a luminous flame. It is silent. The carbon in the flame reacts with oxygen in the air and forms carbon dioxide.


	
4  If the collar is now turned and the air hole is fully opened, air mixes with the gas in the chimney. The gases rush up and form a blue cone of unburnt gas at the top of the chimney. Above the cone, methane completely burns away. The flame made when the air hole is completely open is non-luminous and makes a roaring sound.


	
5  The size of the flame is controlled by the gas tap on the bench. If the tap is fully open, a large flame is produced. A smaller flame is produced by partially closing the gas tap.
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Figure 7 The Bunsen burner.






Less heat energy is released by the luminous flame than the non-luminous flame, because not all of the carbon reacts with oxygen at once. The hottest part of the non-luminous flame is a few millimetres above the tip of the blue cone of unburnt gas.
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3  Why is one type of flame hotter than the other?


	
4  Why does closing the gas tap a little reduce the size of the flame?
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5  What safety precautions should you take when using a Bunsen burner? Explain the reason for each precaution.
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DID YOU KNOW?


Scientific enquiries begin by asking a question. They begin with words such as ‘how’, ‘when’, ‘what’, ‘where’, ‘why’ and ‘can’. Look for them at the beginning of science activities and some Challenge yourself items in this book.
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How do you operate a Bunsen burner?
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You will need:


eye protection, a Bunsen burner, a heat-proof mat, a gas supply with a tap, a flame source such as a match, burning splint or lighter.
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Process




	
1  Push the end of the rubber tube onto the gas tap and check with your teacher that it is secure.


	
2  Place the base of the Bunsen burner on the heat-proof mat.


	
3  Turn the collar on the Bunsen burner to fully close the air hole.


	
4  Place the flame source to one side of the top of the chimney and switch on the gas tap.


	
5  Observe the flame produced. It should be luminous, yellow and silent.


	
6  Turn the collar so that the air hole is fully open.


	
7  Observe the flame. There should be a blue cone of unburnt gas at the top of the chimney and the flame should be non-luminous and making a roaring sound.


	
8  Ask your teacher to observe you controlling the size of the flame by slowly and carefully half-closing the gas tap and then opening it again.
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Be careful


Eye protection should be worn.


If carrying a burning splint from a Bunsen burner that is already lit, take great care not to bump into anyone.


If you have long hair, tie it back to keep it away from the Bunsen burner.
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6  Describe how you felt as you operated the Bunsen burner. Which part did you feel was most difficult? Which parts were you most comfortable doing?
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The spirit burner


In laboratories without a gas supply, spirit burners can be used. The main components of a spirit burner are the reservoir for the fuel and the wick into which the fuel soaks. The fuel is burnt at the top of the wick and is replaced by more fuel from the reservoir until it runs dry. A reservoir may hold enough fuel for the burner to be lit for an hour. Some spirit burners have an adjustable wick to control the rate at which the fuel burns.
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Figure 8 The spirit burner.
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DID YOU KNOW?


One of the most important tasks for a scientist in an enquiry is measuring. You can learn more about it in Chapter 11 (page 119) and try some measuring activities.
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Safety in the science laboratory


Scientific activities often take place in the laboratory. This is also the room in which apparatus is stored for making scientific investigations. School laboratories are busy places. There may be about 30 people doing investigations in a laboratory at the same time. They may be using gas, water, electricity, a wide range of equipment and some hazardous chemicals.




Laboratory rules


Despite the large amount of activity, there are fewer accidents in laboratories than in most other parts of a school. The reason for this is that when people work in laboratories, they generally take great care to follow the advice of the teacher and the rules pinned to the laboratory wall.
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Figure 9 It’s very important to obey the rules for working in the laboratory, to avoid accidents.






Laboratory rules can be set out in many ways but should cover the same good advice. The example below shows rules for working in the laboratory.




Entering and leaving the laboratory




	
•  Do not run into or out of the laboratory.


	
•  Make sure that school bags are stored safely.


	
•  Put stools under the bench when not in use.


	
•  Leave the benchtop clean and dry.










General behaviour




	
•  Do not run in the laboratory.


	
•  Do not eat or drink in the laboratory.


	
•  Work quietly.
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LET’S TALK


What are the reasons for each of the laboratory rules? What other rules could you add?
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Preparing to do practical work




	
•  Tie back long hair and wear lab coats if available. Lab coats should be buttoned up.


	
•  Wear safety eye wear when anything is to be heated, or if any hazardous chemicals are to be used.










During experiments




	
•  Never point a test tube containing chemicals at anyone, and do not examine the contents by looking down the tube.


	
•  Tell your teacher about any breakages or spillages at once. If you are at all unsure of the practical work, check with your teacher that you are following the correct procedure.


	
•  Only carry out investigations approved by your teacher, and use the gas, water and electricity supplies sensibly.
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LET’S TALK


When you are doing practical work, how many of the rules do you follow?
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Hazard signs


Some of the substances used in scientific investigations are dangerous if not handled properly. The containers of these substances are labelled with hazard symbols such as those shown in Figure 10 on the next page.
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Figure 10 Hazard symbols.
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7  What do you understand by the each of the following words?



	
a  corrosive


	
b  hazardous to the environment


	
c  flammable


	
d  health hazards


	
e  acutely toxic


	
f  moderate hazard
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Scientific models and representations


When you think of the word ‘model’ you probably think about an object that is smaller than the real thing, such as a model car or a model aeroplane. These types of models have three dimensions (3-D) – they have length, width and height.
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Figure 11 A three-dimensional model.










[image: ]


[image: ]


LET’S TALK


Do you know how the Earth goes around the Sun and how the Moon goes around the Earth? If you do, as a group, make a model of this using a large fruit, a medium- sized fruit and a small fruit, and demonstrate the movements. Let other people look at your model and ask them if they understand what the model shows.
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In science, a model means something more. A model is used to make something easier to understand. Some scientific models are also in three dimensions like the car and aeroplane. You may have used a 3-D model in science already; for example, to explain and understand how the Earth goes around the Sun and how the Moon goes around the Earth.


Living things can be used as 3-D models too. The fruit fly has a short life cycle and many generations can be produced in a laboratory over a year with special care. This means that the way features pass from one generation to another can be studied more quickly than in other animals, especially humans. This can help us understand how features are passed down through generations of humans.
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Figure 12 Colonies of fruit flies in a laboratory.






You may also have used living things as models if you have ever set up an aquarium tank and stocked it with plants and animals from a pond, for example In this case, the aquarium tank becomes a living model habitat which is easier to observe than a pond.
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Figure 13 These aquariums are models of ponds.
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8  Why is it easier to observe an aquarium tank habitat rather than a real pond?


	
9  Is the aquarium tank habitat just like the real habitat? Explain your answer.
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Most scientific models, however, are in two dimensions (2-D). These are visual models that are made on paper or computer screens. You have used them in your earlier science courses – they are drawings, diagrams and photographs, charts and graphs. Another visual model that you will meet in this science course is the chemical equation, an example of which is shown below:
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All scientific models represent observations that scientists have made. The models are used to communicate ideas about the real thing that has been observed. This ‘real thing’ may be an object such as a tadpole, a phenomenon such as lightning or physical processes such as teeth chewing food.
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Figure 14 A tadpole, lightning and someone chewing a mouthful of food.
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10  Assess the strengths and weaknesses of the diagrams of laboratory apparatus in Figure 6 (on page viii) and write a short report.
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In this science course you will meet many scientific models and will be invited to make them yourself. Sometimes you may be asked to make an accurate visual representation, such as a drawing, or you may be asked to describe the structure of something with a diagram. Each type of model has strengths and weaknesses, and you should evaluate these models to decide what their strengths and limitations are.
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DID YOU KNOW?


A hypothesis is an idea a scientist has to explain what has been observed. An untestable hypothesis is one that is not specific, such as saying ‘it could be this or that’. It could also use the word ‘better’, which is a matter of opinion and cannot be tested. Or it may feature the influence of something unnatural, like the effect of flying dragons. For example, How familiar will dragons be worldwide?
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Science enquiry


All the science facts we know today have been discovered by making scientific enquiries. In a scientific enquiry, scientists think and work scientifically. There are three basic stages in a scientific enquiry. They are purpose and planning, carrying out a scientific enquiry and analysis, evaluation and conclusions. In each of these stages there are activities that can be described as scientific activities. They show how scientists think and work scientifically, and they are given in the lists that follow.




Stage 1 Setting up an enquiry




	
•  Look at a hypothesis and think about whether it can be tested.


	
•  Consider ways in which the evidence gathered in an enquiry can support or contradict the hypothesis.


	
•  Use scientific knowledge and understanding to make a prediction about what might happen in an enquiry.


	
•  Make sure that the meanings of all hazard symbols are known and take them into account when planning a practical investigation or experiment.


	
•  When planning an enquiry, select from a range of types of investigations, remembering that they do not all involve fair tests, and also think about the variables you need to consider as you plan.
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Figure 15 Discussing ideas for an investigation.








Variables in a fair test


There are three kinds of variables to consider in a fair test. They are:




	
•  the independent variable. This is the variable that is changed by the scientist in the enquiry.


	
•  the dependent variable. This is the variable that changes as a result of changing the independent variable.


	
•  the control variables. These are the variables that are kept the same by the scientist during the investigation. A variable that does not change in the investigation could also be called a constant variable.
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DID YOU KNOW?


There is a fourth type of variable. It is called an extraneous variable and is not considered important in an investigation. Two examples of an extraneous variable are the colour of the laboratory walls and the direction of the wind outside the laboratory when the investigation is taking place inside.
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Stage 2 Carrying out an enquiry and recording data




	
•  Use your classification skills in testing and observing organisms, materials, objects and phenomena such as biological, chemical and physical processes, and also use these skills for using and making keys.


	
•  Select equipment for your enquiry and use each piece properly and safely.


	
•  Decide how many observations and measurements need to be taken or repeated to provide reliable data.


	
•  Use all measuring instruments to provide accurate and precise measurements, explaining why this is necessary.


	
•  Work safely at all times.


	
•  Use information from a range of secondary sources, such as books and the internet, but evaluate them with care to make sure they are relevant to your enquiry and are not providing biased information.


	
•  Collect enough observations and measurements to make your data reliable and record them in a form that will be easy to examine.
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Figure 16 Planning an investigation.
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Figure 17 Collecting evidence and taking measurements.










[image: ]


DID YOU KNOW?


In science, accuracy means how close a measurement is to the true value of something. If you have a 10 g mass and you record 4.5 g when you weigh it, you are not accurate, but if you record 9.9 g you are.


Precision means how close a number of measurements are to each other. If you reweigh the mass four times and get 7.6 g, 7.3 g, 7.9 g and 7.5 g, the numbers are close together, so you are precise but you are not accurate. You should aim to be accurate and precise by recording masses such as 9.9 g, 10 g and 10.1 g.
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Stage 3 Examining the results and drawing a conclusion




	
•  Compare your predictions with the results of your enquiries and assess their accuracy.


	
•  Look through the results to see if they show patterns or a trends, and note them. Look for results (known as anomalous results) which do not fit in with any pattern or trend and note them too.


	
•  Look through the results, interpret what you see and draw a conclusion, but explain how the conclusion could be limited and may not provide a full answer to the enquiry.


	
•  Review the investigations and experiments you have made in the enquiry and state how they may be improved. Explain why the changes you may have identified will provide more reliable data for the enquiry.


	
•  Communicate your observations and measurements by presenting them clearly and providing a clear interpretation of what you think they show.
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Figure 18 Analysing evidence and drawing conclusions.
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Science in context


Using science


Science provides us with an ever-increasing knowledge about our world and the universe. Mathematics is widely used in science and forms part of our scientific knowledge. Engineers use this knowledge in the engineering process to make pieces of technology – from cell phones to satellites – to improve our lives. Science, technology, engineering and mathematics are sometimes brought together under one heading: ‘STEM’. We use increasing numbers of STEM activities to make our homes and cities better places to live in, to improve provision of food and water and to devise ways to keep our environment suitable for life on our planet.
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Figure 19 A wind turbine.






The discovery of how wind can turn turbine blades has been linked with how spinning magnets can make electricity, resulting in a piece of technology that can generate electricity from the wind.
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Summary




	
•  Science is divided into four areas of study.


	
•  Items of scientific apparatus are used in investigations.


	
•  The Bunsen burner and the spirit burner are pieces of apparatus that supply heat for investigations.


	
•  Rules need to be followed for investigation work in the laboratory to be safe.


	
•  Hazard signs are used to give information about the danger of using some materials.


	
•  Scientists use a range of scientific models and representations.


	
•  Science enquiry is divided into three stages.
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End of chapter questions
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1  You are given a gas supply, a Bunsen burner (or spirit burner), a tripod, gauze, a heat-proof mat, a beaker, a measuring cylinder, a jug of water, a thermometer and a timer.

Make a plan to show how you would use these apparatus to find out how fast a Bunsen burner or spirit burner can heat up 100 cm3 to 70 °C with:




	
a  a luminous flame


	
b  a non-luminous flame.





Make a prediction of what might happen. Show your plan to your teacher and, if your teacher approves, try it.
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2  Do you remember studying flowers in an earlier science course? If you do, you may have examined the structure of flower as shown in this diagram:
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You may use this diagram to help you make a model of a flower using materials of your choice.


Or, you may select a flower from around your school or home and make a model of it using the diagram to help you.
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3  How could you measure time with falling water? Invent a piece of technology and make a drawing of it and the materials you need. Show your ideas to your teacher and, if approved, become an engineer and invent your piece of technology.
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1 The characteristics of living things
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In this chapter you will learn:




	
•  to identify the seven characteristics of living organisms


	
•  the seven characteristics of living things; nutrition, respiration, movement, growth, excretion, reproduction and sensitivity


	
•  how many observations and measurements need to be taken or repeated to provide reliable data during an experiment.
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Do you remember?




	
•  What living things have you already studied in science? Make a list.


	
•  How did you know that they were alive?
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Biology is the study of living things. In this chapter, we are going to look at the features or characteristics that something must have for us to identify it as a living thing.




Living and never lived


You can make two groups of things – living things and things that have never lived. The klipspringers in Figure 1.1 below are living things, but the rock they are standing on has never lived.
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1  How is a living thing different from something that has never lived?
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LET’S TALK


If you grouped things into ‘living things’ and ‘things that have never lived’, where would you place a block of wood?


A car may have five of the characteristics of life. What are they and how does the car show them?
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Figure 1.1 Klipspringers live in parts of the African savannah. They spend the hottest part of the day resting among rocks.











Characteristics of life


If something is called a living thing, it must have seven special features. These are called the characteristics of life. These are:




	
•  movement


	
•  respiration



	
•  sensitivity



	
•  growth


	
•  reproduction



	
•  excretion



	
•  nutrition.





These characteristics are also known as life processes. Non-living objects may have some of these characteristics, but no non-living thing will have all seven of these signs of life.
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CHALLENGE YOURSELF


The seven characteristics can be represented by the letter sequence ‘MRSGREN’, which you can think of as a person – ‘Mrs Gren’. Remember the letters, close the book and see how many of the characteristics you can quickly name using the MRSGREN sequence.
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Figure 1.2 Four of the characteristics of life.
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2  Which characteristics of life are shown by the mice in the pictures A–D in Figure 1.2?


	
3  Does each of the following have any characteristics of life? Explain your answers.



	
a  An aeroplane


	
b  A computer


	
c  A brick.
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Looking at characteristics of life




Animal life


All animals have the same seven characteristics of life but they may show them in different ways. For example, all animals grow, but some have a skeleton on the outside of the body and can grow only when they shed the old skeleton and stretch a new soft skeleton beneath before it sets. Insects and spiders do this by taking in air. Crabs and lobsters stretch their new skeletons by taking in water. Animals with skeletons inside their bodies simply grow larger without having to shed their skeletons.
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Figure 1.3 This desert locust is shedding its last skeleton. Here the wings are rolled together, forming an arch on the locust’s back.








Nutrition


All living things need food. Plants make their own food but animals must get it from other living things. Some animals, like humans, eat a wide range of foods, while others eat only a small range of foods.


In the rainforest, ticks, lice, leeches and female mosquitoes feed on just one food – blood. They have mouths that can break through skin and suck up their meal. Every animal has a mouth that is specially developed or adapted for that particular animal to feed in a specific way.







Respiration


All living things respire, and most of them use oxygen for this. Many animals living on land have lungs, in which they take oxygen from the air. Many aquatic animals have gills, which take up oxygen dissolved in the water.
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4  How many different kinds of foods do you eat?


	
5  How is the mouth of a crocodile adapted for feeding?
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Figure 1.4 These leeches are being used to draw out blood as part of a medical operation.
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DID YOU KNOW?


Insects have holes in the sides of their bodies to let air in. The air goes down tubes to all the parts inside the body.
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Figure 1.5 This axolotl lives in Lake Xochimilco in Mexico. Its gills are on the outside of its body, behind its head.






Respiration is the process by which energy is released from food. The released energy is used for life processes such as growth and movement. Respiration takes place inside the cells of living organisms. Respiration is a process in which many chemical reactions take place. During this process, a food called glucose is broken down by some chemical reactions. These reactions release stored energy, and oxygen takes part in other chemical reactions which produce carbon dioxide and water.


Respiration should not be confused with breathing, which is the process of moving air in and out of the body.







Movement


Let your right arm hang down by your chair. Stick the fingers of your left hand into the skin in the upper part of your right arm (above the forearm). Raise your right forearm and you should feel the flesh in the upper arm become harder. This is muscle, and it is working to move your forearm upwards. Muscles provide movement for nearly all animals. Animals move to find food, avoid enemies and find shelter. Even when an animal is sitting or standing still, muscles are at work.
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DID YOU KNOW?


You use 17 face muscles to make a smile and 40 face muscles to make a frown.
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How do muscles change your face?
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You will need:


a mirror.
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Hypothesis


Muscles move the skin on your face. Is this hypothesis testable? If you cannot decide, look back at the Did you know? on page xiv.


Prediction


Muscles will change under the skin as you smile and frown.


Process




	
1  Look in a mirror and place your fingers on your cheeks.


	
2  Smile and use your fingers to feel if there is any change in the muscles.


	
3  Frown and use your fingers to feel if there is any change in the muscles.


	
4  Repeat steps 2 and 3 twice more.





Examining the results


How did the cheek muscles feel when you smiled and frowned?


Conclusion


Does your conclusion match the hypothesis and prediction?
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Challenge yourself


How could you find out scientifically if the muscles in your forehead moved when you smiled and frowned? If your teacher approves your plan, try the investigation.
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Sensitivity


Animals detect or sense changes in their surroundings through their sensory system, which is made up of sense organs. These are the skin, eyes, ears, tongue and nose. Some animals such as insects and centipedes have long, thin structures on their heads, called antennae, which they use to touch the ground in front of them. The information their brains receive helps them decide if it is safe to move forwards.


Like many animals, we use our eyes and ears to tell us a great deal about our surroundings. We use our tongue and nose to provide us with information about food. If it smells and tastes pleasant it may be suitable to eat, but if it smells and tastes bad it could contain poisons. The snake shown in Figure 1.6 appears to be tasting the air when it sticks out its tongue, but it is really collecting chemicals from the air, such as scents. It draws its tongue back into its mouth and pushes the tip into a pit in its nose where the chemicals are detected.




[image: ]



Figure 1.6 This grass snake is collecting chemicals in the air with its forked tongue. Grass snakes live in Europe and north-west Africa.











Growth and reproduction


Living things need food for energy to keep the body alive, for materials for growth, and to repair parts of the body that have been damaged. Young animals, like the baby elephants in Figure 1.7, need food in order to grow healthily.
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Figure 1.7 Elephants live in large family groups called herds, ruled by an elderly female called a matriarch. African elephants, like these, have large ears, while Asian or Asiatic elephants have smaller ears.






Once the elephants are fully grown, they need food to keep themselves in good health and to produce offspring. If the elephants did not produce offspring, the herd would eventually disappear as the old elephants died. Reproduction is the process that keeps a plant or animal species in existence. Animals usually have either a male or a female reproductive system, although there are many animals (various worms, snails, other invertebrates and even some fish) that are hermaphrodites. This means they have both male and female reproductive organs.







Excretion


When food and oxygen are used up in the body, waste products are made. These are poisonous, and if they build up inside the body they can kill it. To prevent this from happening, the body has a way of getting rid of its harmful wastes, called excretion. Wastes are released in urine, sweat and the air that we breathe out. The waste product we release in our breath is carbon dioxide.
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DID YOU KNOW?


The release of solid wastes from the body is called egestion, not excretion. The solid wastes are called faeces.
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Plant life


Green plants also have the same seven features of life but they show them in different ways to animals. Plants make food from carbon dioxide in the air and water by using energy from sunlight. Chemicals in the soil are also needed, but in very small amounts. All plant cells respire and gaseous exchange takes place through their leaves.
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DID YOU KNOW?


In general, plants are known for moving and growing slowly, but the bunchwood dogwood opens its flowers and shoots out its pollen in less than 0.5 milliseconds.
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6  How is a green plant’s way of obtaining food different from an animal’s way of feeding?
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Plants move as they grow and can spread out over the ground. Waste products may also be stored in the leaves. Green plants are sensitive to light and grow towards it. Plants reproduce by making seeds or spores. Plants have reproductive organs, such as anthers and ovaries, that are found in flowers. Some plants can reproduce by making copies of themselves, called plantlets.
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LET’S TALK


If there are drought conditions, why might a plant produce seeds rather than grow new plantlets?
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If you look at a plant for a few moments, it does not move and does not seem to be sensitive to its surroundings. In fact, plants are sensitive to their surroundings, but in general take longer to respond and show their sensitivity than animals.
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Figure 1.8 The spider plant grows in many moist woodlands in the warmer regions of the world. It makes plantlets on stalks.










[image: ]


[image: ] [image: ]


Can a plant find light when it is in the shade?


To find out if plants need light to live, we can make a model of an environment that has only a small amount of light.






[image: ]


You will need:


a bean plant, a large cardboard box, cardboard pieces to be made into baffles (see Figure 1.9 on the next page), sticky tape, scissors, a sunny place to store the box for a week or more, a camera.
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Hypothesis


Plants need light to live and can detect it and will grow towards it. Is this hypothesis testable? If you cannot decide look back at the Did you know? on page xiv.


Prediction


If you make it difficult for a plant to find light, it will still find a way to grow towards it if possible.


Investigation and recording data




	
1  Make a container for the plant as shown in Figure 1.9.



[image: ]



Figure 1.9









	
2  Water the plant and place it in the box and photograph it.


	
3  Close the box so that the only light entering it is through the hole in the top.


	
4  Look in the box every two days and take a photograph each time and check that the soil is damp.


	
5  Repeat step 4 until you think that the prediction has been tested.





Examining the results


Arrange the photographs in the order you took them and compare the plant in each one.


Conclusion


Does your conclusion match the hypothesis and prediction? Have you collected enough evidence?
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CHALLENGE YOURSELF


What are the strengths of the model of a plant’s surroundings as shown in Figure 1.9 on the next page?


What are the model’s limitations?
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CHALLENGE YOURSELF


How could you change the experiment to make it more difficult for the plant to find the light? If your teacher approves your plan, try your investigation.
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Science in context


Looking for life beyond the Earth


Almost everyone has an opinion about alien life in space, but how do scientists go about investigating it? In the 1970s, the Viking missions to Mars took place, and this provided scientists with a chance to devise a scientific investigation to test for signs of life.


In the first stage of the investigation, scientists thought about the link between food and respiration. They reasoned that if living things were present in the soil, they might be detected in the following way. Water containing food could be put into the soil. If living things were present in the soil, they would feed on the food and produce carbon dioxide in respiration. So if carbon dioxide was detected in the soil, living things were present. Apparatus was then designed to dig up the soil and put it in a container where food and water was added. As Mars is much colder than Earth, a heater was built around the container to warm up the soil and make the living things, if they were present, feed and respire faster.




[image: ]



Figure 1.10 A Viking lander on Mars with its digging tool ready to scoop up Martian soil for testing.






When the spacecraft reached Mars, the soil was tested and carbon dioxide gas was detected. It seemed that the gas had been produced by living things, but when the evidence from other investigations taking place there was considered, the scientists concluded that there could be other explanations for the gas being produced. Since then the Mars rovers – vehicles that can move around – have been used to investigate the planet. These include Sojourner, Spirit, Opportunity and Curiosity.
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7  Explain the meanings of respiration, sensitivity and excretion. Write a sentence for each word to help you remember what they mean.
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	  8  Write a sentence to show that you know the meaning of these words:



	–  alien


	–  detected


	–  evidence


	–  concluded.
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	  9  Scientists used feeding and respiration as characteristics of life to investigate. How could sensitivity and movement be used to plan an investigation?
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10  Did the investigations on Mars show that the gas definitely did not come from living things? Explain your answer.
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Have we found alien life?
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You will need:


access to the internet.
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What are the recent developments in looking for alien life, such as life on Mars, Europa or planets beyond the solar system?


Answer the question by searching the internet for information, then consider the reliability of the source. For example, does the source seem biased in trying to suggest to you that there are aliens, even though it gives you little evidence? When your search is complete, make a presentation of your findings, including any sources of information you think are biased.
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LET’S TALK


What is your opinion about alien life? Explain your answer.
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Summary




	
•  There are seven characteristics of living organisms – movement, respiration, sensitivity, growth, reproduction, excretion, nutrition.


	
•  Non-living things may have some of these characteristics, but not all seven.


	
•  All living things respire.
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End of chapter questions




	  1  What are the signs of life? Use MRSGREN to help you answer.


	  2  If your skeleton was on the outside, how could you grow bigger?







	  3  a  What does an axolotl have to help it breathe?


	      b  Where does it get its oxygen from?
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