

[image: Cover Image]



[image: ]



[image: ]




About the author

Louise Martine has worked in the educational publishing business for over 19 years, during which time she has commissioned and published educational textbooks and revision guides for Years 3 to 11 in mathematics, biology, chemistry, physics, study skills and geography. Louise’s publications include Galore Park’s 11+ Mathematics Revision Guide, Study Skills for 11+ and Rising Stars’ Achieve Times Tables.

In her spare time she is a prep-school governor with specific responsibilities for education and has contributed to many articles on how to prepare children for their exams. As a mother to four children she has a wealth of experience and insight into schools, teaching, learning and how to guide the various personalities through their school life, their revision, school exams, CE exams (still one child to go!) GCSEs, A level and university exams.



Photo credits

(From top to bottom then left to right)

p11 © phonlamaiphoto/Adobe Stock, © tonaquatic/Adobe Stock, © mrallen/Adobe Stock, © Emilio Ereza/Adobe Stock, © Africa Studio/Adobe Stock, © Fotofermer/Adobe Stock; p18 © Nevada31, © artempohrebniak, © Public Health England in association with the Welsh Government, Food Standards Scotland and the Food Standards Agency in Northern Ireland; p21 © dennisvdwater/Adobe Stock; p25 © Oxford Media Library/Shutterstock; p31 © frenta/Adobe Stock, © nobeastsofierce/Adobe Stock, © frenta/Adobe Stock, © jovannig/Adobe Stock; p45 © Romolo Tavani/Adobe Stock, © Kimberly Boyles/Adobe Stock, © ToriNim/Adobe Stock, © tom/Adobe Stock, © Елена Петрова/Adobe Stock, © micromonkey/Adobe Stock; p52 © Patrick Foto/Adobe Stock, © Angela Hampton Picture Library/Alamy; p58 © mzphoto11/Adobe Stock, © Natalya Osipova/Shutterstock, © bajita111122/Adobe Stock; p71 © W.Oelen; p77 © Dorling Kindersley/Alamy; p84 © Paul Maguire/Adobe Stock; p101 © divgradcurl/Adobe Stock; p105 © Awe Inspiring Images/Adobe Stock; p110 © petert2/Adobe Stock, © nordroden/Adobe Stock; p111 © o_shi/Adobe Stock, © kanin/Adobe Stock, © ngel.ac/Adobe Stock, © Studio Harmony/Adobe Stock; p112 © Robert/Adobe Stock; p125 © aleksey/Adobe Stock; p132 © Den/Adobe Stock; p133 © Wayhome Studio/Adobe Stock; p134 © petrroudny/Adobe Stock, © G3D Studio/Adobe Stock; p136 © Iakov Kalinin/Adobe Stock, © Brilliant Eye/Adobe Stock, © Ansario/Adobe Stock, © alg2209/Adobe Stock; p137 © Kseniya/Adobe Stock, © Kseniya/Adobe Stock; p138 © Tom Fenske/Adobe Stock; p141 © Sven Bachstroem/Adobe Stock ; p147 © harunyigit/Adobe Stock; p149 © realstock1/Adobe Stock; p153 © Tim/Adobe Stock; p154 © petaran/Adobe Stock, © Markus Mainka/Adobe Stock; p161 © leekris/Adobe Stock, © leekris/Adobe Stock, © MJB/Adobe Stock; p162 © gumao/Adobe Stock, © Christoph/Adobe Stock, © Andrey Armyagov/Adobe Stock, © EurekA_89 Gervasio S

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, Galore Park 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.

Hachette UK’s policy is to use papers that are natural, renewable and recyclable products and 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: Teachers please contact Hachette UK Distribution, Hely Hutchinson Centre, Milton Road, Didcot, Oxfordshire, OX11 7HH. Telephone: (44) 01235 400555. Email: primary@hachette.co.uk. Lines are open from 9 a.m. to 5 p.m., Monday to Friday

Parents, Tutors please call: 020 3122 6405 (Monday to Friday, 9:30 a.m. to 4:30 p.m.). Email: parentenquiries@hachette.co.uk

Visit our website at www.galorepark.co.uk for details of other revision guides for Common Entrance, examination papers and Galore Park publications.

ISBN 978 1 3983 4092 3
eISBN 978 1 3983 2267 7

© 2022 Hodder & Stoughton Limited

First published in 2022 by Hodder & Stoughton Limited

An Hachette UK Company

Carmelite House

50 Victoria Embankment

London EC4Y 0DZ

www.galorepark.co.uk

Impression number88888810 9 8 7 6 5 4 3 2 1

Yearressii2026  2025  2024  2023  2022

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

Typeset in India

Printed in Spain

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


[image: ]







Contents


Introduction

1 Biology

  1 The organisation of living organisms

  2 Comparing plant and animal cells

  3 Food nutrients

  4 A healthy diet

  5 Breathing in humans

  6 Reproduction in humans

  7 Photosynthesis

  8 Respiration

  9 Reproduction in flowering plants

10 Recreational drugs and human health

11 The interdependence of organisms in an ecosystem

12 Classification of living things

13 Variations in living organisms

Biology – Test yourself

2 Chemistry

14 States of matter – the particle model

15 Atoms and elements

16 Compounds and molecules

17 Pure substances

18 Mixtures including solutions

19 Separating mixtures

20 Separating and identifying mixtures

21 Combustion – chemical reactions

22 Fuels and production of carbon dioxide

23 Oxidation of metals

24 Thermal decomposition reactions

25 Acids and alkalis

26 Neutralisation reactions

Chemistry – Test yourself

3 Physics

27 Energy resources

28 Energy transfers and conservation of energy

29 Speed and movement

30 Measuring force

31 Effects of forces

32 Pressure

33 Density

34 Sound

35 Light

36 Circuits

37 Currents

38 Magnetic fields and electromagnets

39 Space

Physics – Test yourself

Answers

Glossary





Introduction


This new edition of the Common Entrance 13+ Science Revision Guide is intended to assist you in your revision and contains a review of all the 13+ content from the new ISEB specification that will be examined. If you would like more detail, this can be found in Common Entrance 13+ Science for ISEB CE and KS3 by Ron Pickering. The book covers all three areas of science: biology, chemistry and physics.

Some of the 11+ Science content is reviewed as ‘Preliminary knowledge’ in this book. However if you feel the need to revise the earlier work, please refer to Galore Park’s 11+ Science Revision Guide by Sue Hunter. This knowledge will be assumed and can be examined.
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Preliminary knowledge

These sections summarise the preliminary knowledge acquired from the ISEB 11+ Science specification.
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Preliminary practical activity

Reminders are given about the practical activities covered in the ISEB 11+ Science specification. These too may be examined.
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Test your preliminary knowledge

Exam-style questions are set to test your preliminary knowledge.
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The book reflects the three command words of the learning outcomes of the new ISEB Science specification in terms of content and assessment.

Know Specifies the knowledge to be learnt and recalled.

Understand Requires you to apply your knowledge to familiar and novel situations.

Recognise Requires you to show an awareness of the significance of your knowledge and understanding to science and society.

Each chapter also includes, where relevant:
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Recommended practical activities

These activities are regarded by the ISEB as the minimum practical experience pupils should know. They will be assessed and descriptions of methods may be asked for. Further details of these activities and more, can be found in Common Entrance 13+ Science for ISEB CE and KS3 by Ron Pickering.
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Ask yourself

Throughout the revision guide there are questions that prompt recognition and the development of scientific attitudes using the knowledge and understanding gained. This is designed to encourage critical thinking. See the answers section for responses and further discussion opportunities around these.
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Exam-style questions

At the end of each chapter, there is a short set of exam-style questions. In addition, there are three ‘Test yourself’ sections: one each for biology, chemistry and physics. The answers are given at the back of the book.
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Good luck with your revision and exams! – Louise Martine


Your exam

Pupils sitting ISEB Common Entrance at the end of Year 8 may sit a single combined paper (for Foundation Level) or separate papers in biology, chemistry and physics (for Level 2). There is also a scholarship paper: this is a single paper divided into sections for biology, chemistry and physics. Check with your school which examination you are going to sit.

Within each examination, marks will be allocated according to the following assessment objectives:




	A01  remembering and understanding
	knowing and understanding



	A02  applying and analysing
	thinking and working as a scientist (TWAS)



	A03  evaluating and creating
	recognising





Examination questions will be drawn from all parts of the specification. Candidates will also be expected to think and work as a scientist, analysing and evaluating scientific knowledge, and applying it to unfamiliar situations.


Command words in the 13+ Examination

The examination papers at 11+ and 13+ will use a system of command words which indicate the type of response required and the depth of the answers. The system used is compatible with that used by GCSE awarding bodies in England and Wales.

It is recommend that candidates become familiar with the use of command words in the examination papers. These are useful metacognitive skills which will form a foundation for their future studies in science.

The depth of answers expected is given by the number of marks and the number of lines in a response, and candidates can be guided by this.

The following command words will be used:




	Calculate
	Use the numbers given in the question to work out the answer.
Calculate the mass of air in the laboratory, in kg.




	Compare
	Describe the similarities and/or differences between things.
Compare how the mistletoe plant and the tree obtain their water.




	Complete
	Add missing information to a table, diagram or graph.
Complete the table by calculating the mean time taken to slide down the slide.




	Describe
	Recall some facts, patterns in results or a sequence of events accurately.
Describe the relationship between current and number of paperclips lifted.




	Discuss
	Write about a topic in detail, taking into account different ideas, and sometimes different opinions.
Discuss the advantages and disadvantages to society of these projects.




	Draw
	To produce, or add to, a diagram or graph.
Draw straight lines to match the parts labelled from V to Z with the word which best describes them.

Draw a curve of best fit through the points.




	Estimate
	Give an approximate value to a quantity.
Estimate the speed of sound.




	Explain
	State the reasons for something happening, using scientific knowledge and understanding.
Explain how these results suggest that the pondweed is photosynthesising.




	Extend
	Draw on a diagram or graph to complete it.
Extend the light ray to show …




	Give
	Write a brief response. Only a short answer is required, not an explanation or a description.
Give the correct unit.




	Identify/Name
	Write the recognised name of something.
Name the parts of the cell.

Name the force which keeps a satellite in orbit round the Earth.




	Label
	Add appropriate names to a diagram.
Label the nucleus on the diagram.




	Measure
	Read a scale to get a quantity.
Measure the width of the cell along line X.




	Outline
	An answer that gives only the most important points. Detailed responses are not needed.
Outline a difficulty the pupils may experience in obtaining an accurate result.




	Plot
	Add points to a graph using data given.
Plot points on the grid below for the height of the dough left at 35 °C.




	Predict
	Write a plausible outcome.
Predict the position of an ice cube when it is added to this mixture.




	Show
	Provide structured evidence to reach a conclusion.
Show that the volume of the laboratory, in m3, is about 190 m3.

Show clearly on your graph how you obtained your answer.




	State
	Give a brief definition of facts.
State the equation which links density, mass and volume.

State two features of mammals.




	Suggest
	Apply knowledge and understanding to a new situation.
Suggest three reasons why Chlorella might be useful as part of a balanced diet.




	Use/using
	The answer must be based on the information given in the question. In some questions, candidates will use their own knowledge and understanding.
Using the tables at the beginning of this question, describe all the colour changes …




	Write
	Only a short answer is required, not an explanation or a description.
Write the word equation for aerobic respiration.

Write a food chain for the pyramid of numbers.









Tips on revising


Get the best out of your brain


	•  Give your brain plenty of oxygen by exercising. You can revise effectively if you feel fit and well.

	•  Eat healthy food while you are revising. Your brain works better when you give it good fuel.

	•  Think positively. Give your brain positive messages so that it will want to study.

	•  Keep calm. If your brain is stressed it will not operate effectively.

	•  Take regular breaks during your study time.

	•  Get enough sleep. Your brain will carry on sorting out what you have revised while you sleep.





Get the most from your revision


	•  Do not work for hours without a break. Revise for 20–30 minutes, then take a 5-minute break.

	•  Do good things in your breaks: listen to your favourite music, eat healthy food, drink some water, do some exercise and juggle. Do not read a book, watch TV or play on the computer – it will conflict with what your brain is trying to learn.

	•  When you go back to your revision, review what you have just learnt.

	•  Regularly review the facts you have learnt.





Get motivated


	•  Set yourself some goals and promise yourself a treat when the exams are over.

	•  Make the most of all the expertise and talent available to you at school and at home. If you do not understand something, ask your teacher to explain.

	•  Get organised. Find a quiet place to revise and make sure you have all the equipment you need.





Know what to expect in the exam


	•  Use past papers to familiarise yourself with the format of the exam.

	•  Make sure you understand the language examiners use.





Before the exam


	•  Have all your equipment and pens ready the night before.

	•  Make sure you are at your best by getting a good night’s sleep before the exam.

	•  Have a good breakfast in the morning.

	•  Take some water into the exam if you are allowed.

	•  Think positively and keep calm.





During the examination


	•  Have a watch on your desk. Work out how much time you need to allocate to each question and try to stick to it.

	•  Make sure you read and understand the instructions and rules on the front of the exam paper.

	•  Allow some time at the start to read and consider the questions carefully before writing anything.

	•  Read all the questions at least twice. Do not rush into answering before you have a chance to think about it.

	•  If a question is particularly hard, move on to the next one. Go back to it if you have time at the end.

	•  Check your answers make sense if you have time at the end.





Tips for the science exam


	•  You should write your answers on the question paper.

	•  You may use a calculator.

	•  Remember that all questions should be attempted.

	•  Look at the number of marks allocated for each question in order to assess how many relevant points are required for a full answer. Very often, marks are awarded for giving your reasons for writing a particular answer.

	•  In numerical questions, workings out should be shown and the correct units used.

	•  Practical skills are important. Look back in your lab notes to remind yourself about why you carried out any practical work. What were you trying to find out? What did you actually do? What instrument did you use to take any measurements and what units did you use? How did you record your results: tables, bar charts or graphs? What were the results of your investigation and did you make any plans to change or improve what you did? These are all important and will be tested in the examination.

	•  A thorough understanding of your practical work will also help you to remember the key facts by putting them into context.

	•  Neat handwriting and careful presentation are important. When drawing diagrams, use a sharp pencil, and try to be as neat and precise as you can.









1 The organisation of living organisms



Know that living organisms are made of cells, the fundamental unit of living organisms

A living thing is called an organism. This term applies to any living thing, whether it is the smallest bacterium or the tallest tree.

All living organisms are made from cells. There are a great variety of cells. They are often constructed differently so they can carry out different tasks. However, they all have features that are common to all living organisms: cytoplasm, cell surface membrane (see Chapter 2).



Understand that living organisms are arranged as a hierarchy

[image: ]


	•  Cells, generally of the same type and function, will combine together to make tissues: for example, muscle tissue or blood.

	•  Tissues of various kinds can combine to form an organ, which is a structure that performs a specific function: muscles create movement, skin protects and the heart pumps blood.

	•  Each organ has a specific job to do and in more complex animals such as mammals, organs will combine into a system.
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Main organs in the human body



Systems work together to ensure the successful development and operation of the body.


Main systems in the human body





	Name of system
	What it does
	Main organs in the system





	Breathing system
	Provides oxygen and removes carbon dioxide from the body
	Windpipe, lungs and diaphragm



	Digestive system
	Breaks down food and absorbs useful chemicals into the blood
	Stomach, liver and intestines



	Reproductive system
	Produces/receives sex cells for creating the next generation
	Testes, ovaries, uterus



	Nervous system (including sensory system)
	Takes messages to/from all parts of the body via the brain. The brain co-ordinates the activities of different parts of the body
	Brain, spinal cord, nerves, eyes, ears, nose, tongue



	Muscle system
	Allows movement
	Muscles



	Skeletal system
	Supports and protects the body
	Skeleton of bones



	Urinary system
	Filters waste products from the blood, producing urine and keeps the balance between water and salt in the body
	Kidneys and bladder



	Circulatory system
	Moves blood around the body, pumps blood from the heart to the lungs to get oxygen
	Heart and lungs








Main systems in plants

Plants also contain many cells that have specialised structures. The leaf, for example, is an organ that is made from various types of plant tissue. (See Chapter 2: Comparing plant and animal cells.)




	Main organ of the system
	Name of system
	What it does





	Flowers
	Reproductive system
	Flowers play an important part in reproduction



	Stem
	Transport system
	Acts as a transport system, moving water and nutrients around. It holds the leaves towards the light and flowers up to insects and the wind



	Roots
	Transport system
	Roots hold plants securely in the ground and absorb water and minerals from the soil



	Leaves
	Nutritional system
	During photosynthesis, the nuclear store of energy in the Sun is transferred to a chemical store of energy in a plant by light. Energy is transferred to the green pigment, called chlorophyll, in the chloroplasts of cells in the leaves of the plant. (See Chapter 7).
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Recognise that each of these arrangements show the seven life processes

While there are huge numbers of different organisms, there will be processes that they carry out that are shared by each and every one of them. These seven life processes (sometimes called the characteristics of living things) work together to keep living organisms alive. Every cell in every tissue, in every organ and in every system needs to carry out these life processes to survive.


Movement


	•  Animals need to move from place to place to find food or escape from being someone else’s food (see Chapter 11: The interdependence of organisms in an ecosystem). They will move to find a mate or to escape natural disasters (floods, fire, and so on).

	•  Plants also move: petals open and close, whole flower heads will turn to follow the path of the Sun, shoots respond to light and roots to gravity.





Respiration

This is the process that transfers energy from the chemical store of glucose to the energy stores of the cell. All living organisms need energy for movement, growth and repair.



Sensitivity

All living things react to changes their environment. For example, animals will react to temperature, sound and smell. Plants will move towards the light.



Growth

All organisms are made up from individual building blocks called cells. Growth is an increase in cell number and increase in cell size. Growth is how an organism becomes bigger and, sometimes, more complicated.



Reproduction

All organisms need to reproduce. As each individual organism will die sooner or later, it is vital that it is able to make more of its own kind, otherwise eventually species will become extinct. This is the way features (called characteristics) are carried forward from parents to the next generation (offspring). (See Chapter 6: Reproduction in humans and Chapter 9: Reproduction in flowering plants.)



Excretion

Respiration and other cell processes produce waste material, which needs to be removed. Animals remove waste through urine, faeces, sweat and exhaling carbon dioxide. Some plants expel waste accumulated in their leaves when the leaves fall in the autumn.



Nutrition

All organisms need to be able to obtain and absorb food that provides them with energy to live and grow.


	•  In animals, the process of digestion breaks down food. The energy released is transferred to the cells for growth and repair. If food is not consumed, it can result in the death of the animal.

	•  Plants produce their own food through the process of photosynthesis. If the key reactants (carbon dioxide, water and light) of photosynthesis are missing, the plant will die.
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Recommended practical activities

Recall how you would observe, interpret and record how animal and plant cells are arranged into tissues and organs. Here are a few examples showing the hierarchical pattern in animals and plants.

Cells, tissues and organs in an animal
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A specialised cell: red blood cells
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Larger numbers of specialised cells join together to make up a tissue: blood vessels
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Various tissues together make up an organ: a heart



Cells, tissues and organs in a plant
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This shows a specialised cell in a plant leaf which contains the green pigment, chlorophyll
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Larger numbers of specialised cells join together to make up leaf tissue: cross-section of a leaf viewed through a microscope
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Various tissues together make up a plant organ – the leaf
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Exam-style questions: Exercise 1


	1  a)  Arrange the following in the correct hierarchy.
(1)

system8888cell8888organ8888tissue






	b)  Give an example for each one.
(4)





	2  Complete the following sentences, using the words provided.
stomach8888lungs8888intestines8888liver8888brain8888heart





	a)  The _____ stores and digests food.
(1)


	b)  The _____ pumps blood around the body.
(1)


	c)  The _____ co-ordinates the activities of different parts of the body.
(1)


	d)  Digested food is absorbed in the _____ transferring nutrients into the bloodstream.
(1)


	e)  Oxygen enters the _____ when we breathe in.
(1)


	f)  The _____ removes poisons from the blood.
(1)





	3  Your skin is the largest and heaviest organ in your body. Explain why it relies on the life processes to thrive.
(6)
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