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Introduction



About this book

In this book you will find all the answers to the questions in the exercises and investigations contained in Common Entrance 13+ Science for ISEB CE and KS3. These are presented by chapter. Exercise and investigation numbering has been retained for ease of reference.

The answers given here should be seen as a guide only. Pupils of different abilities will approach and respond to questions differently, and credit should be given as appropriate.



Schemes of work

The following schemes of work present the Common Entrance content which must be covered in preparation for 13+ Common Entrance. It is possible to deliver the content in a number of different ways. For example, some may begin with biology topics in September, when better weather makes working outdoors more pleasurable, whilst others may begin with a fundamental topic such as atomic structure. It would be possible, although not necessarily logical, to move from any of the topics to any of the others.

Please note the following about the schemes of work:


	•  The schemes of work outline two possible approaches. They are by no means the only sequences in which these topics and skills may be delivered.

	•  Common Entrance topics are cross-linked to Key Stage Three.

	•  The different shading indicates the split between biology, chemistry and physics topics.








Scheme of work – option one





	Year
	Term
	Topic/Preliminary knowledge
	Associated activities
	Chapter number
	Link to KS3





	7
	1
	Cells and organisation
	how to observe, interpret and record cell structure using a light microscope;
how to use a microscope to observe plant and animal cells and how to prepare a temporary microscope slide, e.g. using methylene blue as a stain for nuclei

calculate the magnification of a light microscope

	1
	7A



	7
	1
	Reproduction in animals
	observe, using photographs, the development of a fertilised egg into a fetus
	4
	7B



	7
	1
	Ecosystems
	investigate producers and consumers in a local habitat, using quadrats, pitfall traps and other sampling techniques
	8
	7C



	7
	1
	Classification of living things
	observe the structures of various organisms, relating structure to function, for example: bird feather and flight, conifer cones and seed dispersal, dry scaly skin of snake, gills of fish
observe and interpret photographs, specimens and video to compare diagnostic features of key groups of organisms

	9
	7D



	8
	1
	Food and nutrition
	carry out tests for food nutrients, in foods (e.g. starch, sugar, fat, protein)
analyse food labels to investigate nutritional quality

write a food diary to investigate dietary preferences

	2
	8A



	8
	1
	Plant reproduction
	observe, interpret and record the similarities and differences between a wind and an insect pollinated flower
	5
	8B



	8
	1
	Breathing and respiration
	demonstrate, using the bell jar and parallelogram models, the role of the diaphragm and ribs in breathing
measure vital capacity in humans, using peak flow meters

investigate the exhalation of carbon dioxide during gas exchange in humans, using limewater and hydrogen carbonate indicator

investigate fermentation in yeast

	3
	8C



	8
	1
	Plant growth and photosynthesis
	investigate photosynthesis in variegated plant leaves using a starch test
investigate the effect of light intensity on the rate of photosynthesis in Cabomba (or other aquatic plant)

	7
	9B



	8
	1
	Variation and evolution
	measure and compare biometric data of living organisms, e.g. of members of class (height, eye colour and hand span)
	9
	9A



	8
	1
	Healthy living/Recreational drugs and health
	make a presentation of the risks of common medical and recreational drugs
	6
	8D



	7
	1
	Pure substances
	measure melting point of a solid (e.g. stearic acid) and an impure substance (e.g. candle wax) ice floating on water freezing plastic bottle full of water
	12
	7E



	7
	1/2
	Mixtures and separation
	observe how a mixture of Fe/S has the same properties as the elements
carry out an experiment to determine proportion of oxygen in air – candle, rusting etc.

investigate the distillation of ink/seawater

observe the effect of evaporating tap water, pure water and seawater

investigate the chromatography of felt-tip pens/M&Ms etc. using water/propanone

	14
	7E



	7
	2
	Acids and alkalis/neutralisation
	test acids and alkalis with litmus and universal indicator
measure pH with universal indicator and pH meter

add alkali to acid and measure pH

investigate the reaction of an acid (e.g. HCl) with an alkali, metal, metal oxide and carbonate

	19
	7F



	7
	2
	The particle model
	observe melting solids e.g. sulfur, ice
observe boiling liquids e.g. water

observe subliming solids e.g. iodine

observe the diffusion of gases e.g. ammonia

observe the diffusion of solids in solutions e.g. KMnO4

	10
	7G



	7
	2
	Atoms and elements
	test a variety of elements for conductivity (e.g. Fe, Al, S, graphite), hardness, appearance and other physical characteristics
	11
	7H



	7
	2
	Compounds
	make iron sulfide from its elements
compare the properties of Fe, S and FeS

	11
	7E



	8
	2
	Combustion
	study the burning of elements in air and oxygen
observe mass changes in burning Mg

test products of burning natural gas/candle

	16
	8E



	8
	2
	Atoms and elements
	know that there are about 100 elements in the Periodic Table
know about metals and non-metals – their physical characteristics and differences

	11
	8F



	8
	2
	Metals and their uses
	investigate the reaction of Mg with air, cold water, steam and acid
observe the necessity for both air and water for rusting of iron

	15
	8G



	8
	3
	Reactivity – thermal decomposition
	observe the heating of copper carbonate
observe the heating of hydrated copper sulfate

	17/18
	9D



	7
	3
	Energy
	observe solar cells in operation to light a LED or power a motor or buzzer
investigate the uses of fossil fuels and the possible alternatives

research the use of renewable energy resources to generate electricity or provide heating

	20
	7I



	7
	3
	Electrical currents
	construct series and parallel circuits from circuit diagrams
measure the current in different parts of circuits using an ammeter

investigate the resistance of different materials using a series circuit and ammeter

research circuits for alarms, light gauges, etc.

	29
	7J



	7
	3
	Forces
	measure the stretching or compression of a spring when weights are added
investigate the effect of an unbalanced force on a trolley or model car

investigate a model parachute with different canopy areas

research the thinking, braking and stopping distances given in the highway code

	22
	7K



	7
	3
	Sound
	measure the speed of sound by an echo method or by direct measurement
investigate the range of sounds that humans of different ages can hear

research the range of sounds that different animals can hear

research the effects of loud sounds on hearing

	27
	7L



	8
	2
	Forces and motion
	measure and calculate the speeds of different vehicles, for example:

	•  a trolley or model car in the lab

	•  a falling ball

	•  runners on a track

	•  cars passing the school gates


	22, 24
	9E



	8
	2/3
	Pressure/density
	measure and calculate the pressure exerted by differently shaped objects
investigate the effects of pressure, for example:


	•  shoes on snow or sand

	•  heels on floors



research the way in which tyre pressure affects the area of contact between road and tyre

measure the density of different objects, some regular and some irregular

investigate the effect of density for immiscible liquids of different densities, for example oil and water

research the effect of temperature on the density of water

	26
	8I



	8
	3
	Light
	use a ray model to show how light is reflected in a mirror
construct and use a periscope

construct and use a pinhole camera

investigate the dispersion of white light through a prism

research the way in which dispersion causes us to see a rainbow

	28
	8J



	8
	3
	Energy transfers/conservation of energy
	observe and carry out different energy transfers, for example:

	•  heating substances

	•  using solar store of energy to light a LED

	•  dropping a ball and describing the energy transfers



research where and how energy stores are transferred in power stations and cars

	21
	8K



	8
	3
	Magnetic fields and electromagnets
	investigate the field of a bar magnet and an electromagnet using a plotting compass or iron filings
investigate what affects the strength of an electromagnet

research the uses of electromagnets

	30
	9F



	8
	3
	Space
	research online telescope resources to observe the Moon and planets in the solar system
research online telescope resources to observe solar or lunar eclipses

research the use of artificial satellites for observations, global positioning and communications

	31
	8L









Scheme of work – option two





	Year
	Term
	Topic/Preliminary knowledge
	Associated activities
	Chapter number
	Link to KS3





	7
	1
	Cells and organisation
	study how to observe, interpret and record cell structure using a light microscope
study how to use a microscope to observe plant and animal cells and how to prepare a temporary microscope slide, e.g. using methylene blue as a stain for nuclei

calculate the magnification of a light microscope

	1
	7A



	7
	1
	Reproduction in animals
	observe, using photographs, the development of a fertilised egg into a fetus
	4
	7B



	7
	1
	Ecosystems
	investigate producers and consumers in a local habitat, using quadrats, pitfall traps and other sampling techniques
	8
	7C



	7
	1
	Classification of living things
	observe the structures of various organisms, relating structure to function, for example: bird feather and flight, conifer cones and seed dispersal, dry scaly skin of snake, gills of fish
observe and interpret photographs, specimens and video to compare diagnostic features of key groups of organisms

	9
	7D



	7
	1
	Pure substances
	measure melting point of a solid (e.g. stearic acid) and an impure substance (e.g. candle wax) 
observe ice floating on water

freeze a plastic bottle full of water

	12
	7E



	7
	1/2
	Mixtures and separation
	observe how a mixture of Fe/S has the same properties as the elements 
carry out an experiment to determine the proportion of oxygen in air – candle, rusting, etc.

investigate the distillation of ink/seawater

observe the effect of evaporating tap water, pure water and seawater

investigate the chromatography of felt-tip pens/M&Ms, etc. using water/propanone

	14
	7E



	7
	2
	Acids and alkalis/neutralisation
	test acids and alkalis with litmus and universal indicator 
measure pH with universal indicator and pH meter

add alkali to acid and measure pH

investigate the reaction of an acid (e.g. HCl) with an alkali, metal, metal oxide and carbonate

	19
	7F



	7
	2
	Particle theory
	observe melting solids e.g. sulfur,
observe ice boiling liquids e.g. water

observe subliming solids e.g. iodine

observe the diffusion of gases e.g. ammonia

observe the diffusion of solids in solutions e.g. KMnO4

	10
	7G



	7
	2
	Atoms and elements
	test a variety of elements for conductivity (e.g. Fe, Al, S, graphite), hardness, appearance and other physical characteristics
	11
	7H



	7
	2
	Compounds
	make iron sulfide from its elements 
compare the properties of Fe, S and FeS

	11
	7E



	7
	3
	Energy
	observe solar cells in operation to light a LED or power a motor or buzzer 
investigate the uses of fossil fuels and the possible alternatives

research the use of renewable energy resources to generate electricity or provide heating

	20
	7I



	7
	3
	Electrical currents
	construct series and parallel circuits from circuit diagrams
measure the current in different parts of circuits using an ammeter

investigate the resistance of different materials using a series circuit and ammeter

research circuits for alarms, light gauges, etc.

	29
	7J



	7
	3
	Forces
	measure the stretching or compression of a spring when weights are added
investigate the effect of an unbalanced force on a trolley or model car

investigate a model parachute with different canopy areas

research the thinking, braking and stopping distances given in the highway code

	22
	7K



	7
	3
	Sound
	measure the speed of sound by an echo method or by direct measurement 
investigate the range of sounds that humans of different ages can hear

research the range of sounds that different animals can hear

research the effects of loud sounds on hearing

	27
	7L



	8
	1
	Food and nutrition
	carry out tests for food nutrients, in foods (e.g. starch, sugar, fat, protein)
	2
	8A



	8
	1
	Plant reproduction
	observe, interpret and record the similarities and differences between a wind and an insect pollinated flower
	5
	8B



	8
	1
	Breathing and respiration
	demonstrate, using the bell jar and parallelogram models, the role of the diaphragm and ribs in breathing 
measure vital capacity in humans, using peak flow meters

investigate the exhalation of carbon dioxide during gas exchange in humans, using limewater and hydrogen carbonate indicator

investigate fermentation in yeast

	3
	8C



	8
	1
	Plant growth and photosynthesis
	investigate photosynthesis in variegated plant leaves using a starch test 
investigate the effect of light intensity on the rate of photosynthesis in Cabomba (or other aquatic plant)

	7
	9B



	8
	1
	Variation and evolution
	measure and compare biometric data of living organisms, e.g. of members of class (height, eye colour and hand span)
	9
	9A



	8
	1
	Healthy living/Recreational drugs and health
	make a presentation of the risks of common medical and recreational drugs
	6
	8D



	8
	2
	Combustion
	study the burning of elements in air and oxygen 
observe mass changes in burning Mg

test products of burning natural gas/candle

	16
	8E



	8
	2
	The Periodic Table
	(not officially on ISEB syllabus, but students seem to be expected to observe some patterns - e.g. metals and non-metals)
	11
	8F



	8
	2
	Metals and their uses
	investigate the reaction of Mg with air, cold water, steam and acid
observe the necessity for both air and water for rusting of iron

	15
	8G



	8
	2
	Forces and motion
	measure and calculate the speeds of different vehicles, for example: 

	•  a trolley or model car in the lab

	•  a falling ball

	•  runners on a track

	•  cars passing the school gates


	22, 24
	9E



	8
	2/3
	Pressure/density
	measure and calculate the pressure exerted by differently shaped objects 
investigate the effects of pressure, for example:


	•  shoes on snow or sand

	•  heels on floors



research the way in which tyre pressure affects the area of contact between road and tyre

measure the density of different objects, some regular and some irregular

investigate the effect of density for immiscible liquids of different densities, for example oil and water

research the effect of temperature on the density of water

	26
	8I



	8
	3
	Light
	use a ray model to show how light is reflected in a mirror 
construct and use a periscope

construct and use a pinhole camera

investigate the dispersion of white light through a prism

research the way in which dispersion causes us to see a rainbow

	28
	8J



	8
	3
	Energy transfers/conservation of energy
	observe and carry out different energy transfers, for example:

	•  heating substances

	•  using solar stores of energy to light a LED

	•  dropping a ball and describing the energy transfers



research where and how energy stores are transferred in power stations and cars

	21
	8K



	8
	3
	Reactivity – thermal decomposition
	observe the heating of copper carbonate 
observe the heating of hydrated copper sulfate

	17/18
	9D



	8
	3
	Magnetic fields and electromagnets
	investigate the field of a bar magnet and an electromagnet using a plotting compass or iron filings 
investigate what affects the strength of an electromagnet

research the uses of electromagnets

	30
	9F



	8
	3
	Space
	research online telescope resources to observe the Moon and planets in the solar system
research online telescope resources to observe solar or lunar eclipses

research the use of artificial satellites for observations, global positioning and communications

	31
	8L
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