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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
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•  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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2 Comparing plant and animal cells








Recognise that a typical animal or plant cell has: a nucleus, cytoplasm, mitochondria and cell surface membrane


Animal and plant cells have common features: nucleus, cytoplasm and a cell surface membrane. These features allow the cells to carry out the basic processes needed to stay alive.
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A typical plant cell. Special plant cell features often relate to photosynthesis if they are leaf cells


A typical animal cell. Plant and animal cells have common features that relate to carrying out life processes













Know the functions of each cell component




	
•  Nucleus: contains information that the cell uses to make proteins grow and stay alive. The information is stored as genes in the molecule DNA. One of the main functions is the part it plays in reproduction. All the information needed for a cell to replicate itself is carried on chromosomes, which consist of genes, made from long strands of DNA.


	
•  Cytoplasm: contains water and dissolved chemicals. Most of the chemical reactions go on in the cytoplasm.


	
•  Cell surface membrane: encloses the cytoplasm, holding it together. It controls the passage of chemicals into and out of the cell.


	
•  Mitochondria: structures where respiration takes place. Respiration is the process that transfers energy from the energy store of glucose to the cells’ energy stores.











Recognise that plant cells contain cell walls, and often vacuoles and chloroplasts



In addition to the features animals and plant cells have in common, plant cells have a cellulose cell wall, vacuoles (and chloroplasts – only in cells such as leaf cells that photosynthesise).







Know the functions of each cell component




	
•  Cellulose cell wall: is rigid, supporting the cell while allowing gases and water to pass through.


	
•  Vacuoles: are fluid-filled spaces that support the cell and are a store for chemicals.


	
•  Chloroplasts: contain the green pigment chlorophyll, which absorbs light during photosynthesis.
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Recommended practical activities




	
1.  Use a microscope to observe plant and animal cells.






Cells are too small to see unaided with the human eye, so a microscope can be used to help study them.
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•  Place the slide on the stage.


	
•  Make sure the lens is set to low power first.


	
•  Move the lens as close to the specimen as possible – but not touching the slide.


	
•  Look through the eyepiece, turn the focus knob towards you and wind the tube upwards until the specimen comes clearly into view.


	
•  Use the fine focus knob (if fitted) to obtain a focused image.







	
2.  Remember how to prepare a temporary stained microscope slide to observe animal and plant cells.








	
•  When mounting specimens, it is usual to put the specimen (of cells) on a thin glass slide with a drop or two of mounting fluid – usually water.


	
•  A cover slip is normally placed on top of the specimen to provide a flat surface to help with focusing the microscope.


	
•  Stains are sometimes used to enable us to see certain features of a cell more clearly. Here are two you may have used:



	
•  Iodine is often used for looking at plant cells. A nucleus will appear orange-yellow; starch grains will appear blue-black.


	
•  Methylene blue is often used for looking at animal cells. The nucleus will appear blue.













	
3.  Calculate the magnification of a light microscope






A light microscope uses the eyepiece and the objective lens to magnify the specimen.


The magnification of a lens is shown by a multiplication sign. So ×10 means the lens magnifies ten times.


To calculate the total magnification of a microscope, you use the following calculation:


magnification of a microscope = magnification of the eyepiece ë magnification of the objective lens


The highest total magnification for a compound light microscope is × 1000
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Exam-style questions: Exercise 2




	
1  Match the following cell features with the correct function.

(6)













	Feature

	Function










	

	
A  Vacuole




	

	
1  Contains the green pigment, chlorophyll









	

	
B  Chloroplast




	

	
2  The structure that carries out aerobic respiration









	

	
C  Chlorophyll




	

	
3  Fluid-filled space found in plant cells









	

	
D  Cytoplasm




	

	
4  Common to both animal and plant cells









	

	
E  Nucleus




	

	
5  Contains genetic material called DNA, which makes up genes and chromosomes









	

	
F  Mitochondria




	

	
6  Absorbs light for photosynthesis














	
2  Draw and label a typical plant cell.

(4)




	
3  Do all plant cells contain chloroplasts? Explain your answer.

(2)




	
4  A microscope has an eyepiece with magnification × 10 and an object lens with magnification ×50. Calculate the total magnification of the microscope.

(1)




	
5  A slide has been left on a microscope. You look at it and see that some of the cell visible on it is stained orange-yellow but there are little blue-black dots scattered around.







	
a)  What conclusion might you reach about whether it is an animal or a plant cell?

(1)









	
b)  Explain your reasoning.

(1)









	
c)  What other features might you see under the microscope?

(4)
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3 Food nutrients
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Preliminary knowledge


All organisms need food to provide them with a store of energy and all of the chemical substances necessary to build the structure in cells. Humans, like all animals, need to eat food to supply the stores of energy for growth and repair of cells. During aerobic (using oxygen) respiration, energy in the chemical stores of energy in food is transferred to the cells of the body so growth and repair can take place.




	
•  Carbohydrates are a chemical store of energy and include glucose and starch.


	
•  Proteins are needed for growth and repair of cells.


	
•  Fats are a chemical store of energy and provide insulation.
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Preliminary practical activity


Remember how to test for starch using a solution of iodine. The iodine solution gives a dark blue-black colour when it is mixed with a food substance that contains starch.
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Using iodine solution to test for the presence of starch
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Test your preliminary knowledge: Exercise 3A




	
1  Match each word to the correct phrase.

(4)













	Food type

	Function










	

	
A  Fats




	

	
1  Are carbohydrates that we should only eat in small quantities









	

	
B  Proteins




	

	
2  Is a food containing carbohydrate that is a good source of energy









	

	
C  Wholemeal pasta




	

	
3  Provide insulation









	

	
D  Sugars




	

	
4  Are needed to recover from an injury














	
2  Complete the following sentences:







	
a)  Food is essential to carry out the seven life processes: _____, _____, _____, _____, _____, _____ and _____.

(7)




	
b)  _____ is used during _____ to transfer _____ stores of energy in food to the _____ of the body.

(4)




	
c)  Too much _____ in your diet can cause tooth decay.

(1)




	
d)  _____ solution gives a dark _____ colour when it is mixed with a food containing starch.

(2)
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Know the roles of carbohydrates, lipids (fats and oils), proteins, vitamins, minerals, dietary fibre and water in maintaining healthy bodies



A healthy diet includes a balanced selection of seven food types to provide us with all the nutrients we need, in the correct proportions.








	Type of food

	Where it is found

	How it is used










	Carbohydrates:

Sugars (glucose)


Starches



	 

cakes, sweets, fruit


bread, pasta, rice




	Chemical energy store providing most of the energy we need. No more that 25% of the amount of this eaten should be sugars.






	Fats

	meat, butter, milk, cheese

	Chemical energy store that can be used for respiration; it can provide insulation; too much can cause obesity and heart disease.






	Proteins

	fish, meat, milk, eggs

	Growth and repair of cells.






	Mineral salts

	meat, vegetables, dairy products

	Needed in small amounts to enable important chemical reactions to happen.

Calcium – for healthy teeth and bones.


Iron – for making red blood cells.








	Vitamins*

	fruit, vegetables, dairy products

	Make certain chemical reactions happen that keep the body healthy.
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