COLLINS KS3 SCIENCE WORKBOOK 1 ANSWERS


CELLS, TISSUES AND ORGANS
USING A MICROSCOPE
1
The correct sequence is:

set up microscope so that mirror shines light through the stage

prepare slide 


place slide on stage and focus the low power lens


switch to the high power lens


use the fine focus to adjust the focus
2
a) X200
b) X500

3
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4
a) Accept any sensible suggestions, e.g. worker in a medical laboratory, a forensic scientist.
b) Multiply the magnification for the eyepiece by the magnification of the objective lens.
STUDYING PLANT CELLS

1
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2
Objects sorted in terms of size from smallest to largest: 
an atom of gold, the organism that causes earache, a chloroplast, an animal cell, a plant cell, an elephant heart
3
500X

4
a) Points to make: produce slide with thin section of plant material, start with low-power lens and focus, switch to high power lens to view cells.
b) Roots are underground and so dark. Chloroplasts need light to work.

STUDYING ANIMAL CELLS
1
Object and number of cells should be matched as follows:

	Object
	Number of cells

	The organism that causes sore throats
	1

	The human brain


	100 000 000 000

	The human body


	100 000 000 000 000

	1 ml of human blood


	300 000


2
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3
Accept any sensible answers – for example:

	Three ways the cells are similar
	Three ways the cells are different

	Have cell membrane.
	White cells have nucleus, red cells do not.

	Contain cytoplasm.
	White cells can change shape, red cells do not.

	Are single cells.
	White cells do not contain haemoglobin, red cells do.


4
a) A nucleus controls a cell.

b) All cells have cell membranes. They are very thin and flexible. Only plant cells have cell walls. They are made of cellulose and are stiff.
DESIGNED FOR A PURPOSE

1
Jobs and types of cells should be matched as below:

	Job
	Type of cell

	Absorb water from the soil
	Root hair cell

	Carry messages
	Nerve cells

	Cover the body
	Skin cells

	Pull on things
	Muscle cells

	Help to make babies
	Sperm cells


2
Different cells do different jobs. Special cells in the intestines produce chemicals which break down food so that we can absorb it. Cells in the skin are waterproof so that our body does not dry out. These two types of cells look very different. Scientists say they are specialised cells. This means they are particularly good at doing a particular job. The cells often have special features to help them do this.
3
Special features and types of cells should be matched as below:

	Special feature
	Type of cell

	Contains lots of chloroplasts.
	Leaf cell

	Has lots of energy storage chemicals.
	Fat cells

	Can get shorter.
	Muscle cells

	Can join with an egg cell to make a baby.
	Sperm cell

	Can make bone.
	Bone cells


4
a) Sperm cells have a tail which helps it swim, it contains a special nucleus which can join with an egg cell, it has chemicals called enzymes which help it to break into an egg cell.

b) Plant cells have cell walls, a large vacuole and chloroplasts. Muscle cells have none of these. Muscle cells are much richer in protein than plant cells and can change their shape by contracting.
CELLS, TISSUES AND ORGANS

1
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b) What do you call a group of cells of the same type, e.g. skin cells?
2
	Tissues
	Organs
	Systems
	Organisms

	Nerve cells


	Eyeball
Heart and blood vessels

Kidney

Ovary


	Brain
Spinal cord and nerves


	Human being

Seagull


3
a) The lungs suck air in and out and let it get close to the blood so that oxygen and carbon dioxide can pass into and out of the blood.

b) An organ may have to do a number of jobs so will need different types of cells to do these. All organs need a blood supply so they must have tissues to do this as well as the specialised tissues needed to do the organ’s normal job.
ORGANS AND TECHNOLOGY

1
Organs and jobs they do should be matched as below:
	Organs
	Jobs they do

	Lungs
	Collect oxygen from the air and give out carbon dioxide.

	Heart
	Pump blood around the body.

	Stomach
	Digest food.

	Kidneys
	Remove waste products from the blood.

	Liver
	Destroys poisons like alcohol.

	Brain
	Coordinates the body. 

	Bladder
	Stores urine.


2
Eye

3
An artificial kidney cleans the blood for people whose kidneys have been damaged. Blood passes from the patient into the machine. Wastes in the blood pass through a thin membrane into a special liquid and are washed away. The blood is then returned to the patient. The process is called dialysis. Patients need dialysis for a few hours roughly every three days for a few hours.
4
a) An organ is a single object, e.g. a kidney or the brain. A system links together different objects to carry out a major life process, e.g. the digestive system contains many organs that work together to break down food.
b) To operate on it, the heart needs to be stopped. If this happens normally no blood gets to the brain and after four minutes without a fresh supply of blood the brain dies.

REPRODUCTION
FERTILISATION AND CONCEPTION
1
Journey from start to finish is:  Sperm in testes, Sperm tube, Penis, Vagina, Uterus, Oviduct, Sperm joins with egg.
2
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3
a) Ovary

b) Testis, testes or testicles.
4
a) Fertilisation occurs when sperm enters the female body. Conception only occurs when a sperm manages to fuse with an egg.  Fertilisation does not always lead to conception.

b) Sperm cells need a tail to swim towards the egg but egg cells do not move themselves – they are carried by currents of fluid in the womb.

COURTSHIP
1
Animals and courtship methods should be matched as below:
	Animal
	Courtship method

	Lion
	Roars loudly

	Robin
	Sings loudly

	Peacock
	Displays tail feathers

	Silk moth
	Produces a attractive scent

	Stickleback
	Swims back and forth in front of the female


2
Courtship is a way to attract a mate.
3
Males have to attract females to breed so they need to be larger and more colourful. Females do not need to attract males in the same way.
4
a) Courtship is the behaviour that leads up to attracting a mate and mating. Mating is the physical act of transferring sperm.
b) Some animals protect their territory during the breeding season to keep other males away and to provide an area to feed or hunt.
BECOMING AN ADULT

1

	Only in males
	In males and females
	Only in females

	Hair grows on face and body
	Height increases
	Breasts enlarge

	Voice lowers in tone
	Body mass increases
	Periods begin

	Penis grows in size
	Hair grows in pubic area
	


2
a) A line graph would be most suitable here.

b) Girls are taller at age 12.
3
a) Puberty is a physical change caused by an increase in certain hormones. It can happen from any age from 12 to 15. Being a teenager is a mixture of physical and emotional conditions that are fixed between the ages of 13 and 19.

b) The menstrual cycle is a sequence of hormone-controlled changes that produce an egg every month or so for women of child-bearing age.
WHAT ARE TWINS?

1
The process should be matched with the babies born as below:

	What happens at fertilisation
	Babies born

	One egg is fertilised by a single sperm. The egg divides normally.
	A single birth.

	Two eggs are fertilised by two sperms.
	Non-identical twins.

	One egg is fertilised by a single sperm. The egg divides to produce two foetuses.
	Identical twins.

	One egg is fertilised by a single sperm. The egg divides to produce two foetuses but they do not separate completely.
	Conjoined twins.


2
23 333 sets of twins born.
3
How similar are twins? If they form from the same egg they have exactly the same genes. These twins are very similar and remain similar all their lives. If they form from two eggs and two sperm they are as similar as brothers and sisters. As they grow older they can become much more different.

4
a) Identical twins are formed from a single egg and sperm and have exactly the same genes and so are very similar. Non-identical twins are formed from two eggs and two sperms and are as similar as brothers and sisters.


b) Some conjoined twins can share essential organs between them, so they may have a single liver or heart. If they are separated one of the pair will be missing this organ and will die.
HOW A BABY DEVELOPS

1 The animals and pregnancy lengths should be matched as below:

	Animal
	Length of pregnancy

	Human being
	275

	Elephant
	660

	Pig
	114

	Dog
	61

	Mouse
	20


2
Supply oxygen, supply food, take away wastes, keep it warm.

3
Stages from sexual intercourse to birth are:

Sexual intercourse, Conception, Cells divide to forma ball of 16 cells, Arms and legs begin to form, The waters break, Birth.

4
a) The placenta supplies the growing foetus with oxygen and nutrients and takes away waste products. It also acts as a barrier between the mother and growing foetus.

b) A foetus is the stage a baby goes through before it is born.
BIRTH OF THE BABY

1
Steps from labour to birth are:

Labour begins, Contractions of the uterus wall, Waters break, Opening of the cervix gets larger, Baby is pushed through the cervix into birth canal, Heads pokes out of vagina, Baby is born.

2
Scientific words and meanings should be matched as below:

	Scientific word
	Meaning

	Vagina
	The tube leading from the cervix to the outside.

	Cervix
	The opening of the womb.

	Labour
	The changes that happen before birth.

	Uterus
	The muscular sac where the baby develops. Sometimes called the womb.

	Placenta
	The structure that keeps the fetus alive during pregnancy – delivered after the baby.


3
a) Supply painkilling drugs: to ease the pain of labour and childbirth.

b) Listen to the baby’s heartbeat before it is born: to check on the health of the baby and to see if the baby is under stress.

c) Check that the cervix has widened to at least 10 cm: to decide if it is safe for the mother to try to push the baby out through the vagina.
4
a) Premature means ‘before something is ready’ so a premature birth is a birth of a baby before normal development has been completed.


b) Premature babies can be very small and can suffer from various problems to do with their having immature systems, e.g. breathing difficulties due to poorly developed lungs.
REPRODUCTION IN FLOWERING PLANTS

1
a) Brightly coloured petals, scent, production of nectar.


b) To assist in transferring pollen from one flower to another.
2
Water it and wait to see it germinate.  Measure oxygen uptake by the seed.

3
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4
a) Pollination is the transfer of pollen to a flower. It does not always lead to fertilisation which is the fusion of the male and female nuclei to produce the seed.

b) Some flowers are wind-pollinated so do not need to attract insects.
TOPIC QUIZ – Cells, tissues and organs
1
Move, reproduce, respond to changes in the environment, grow, respire, excrete, obtain food.
2
Cells are too small to see with the naked eye.
3
Plants cells have a cellulose cell wall, large vacuole, cytoplasm, plasma membrane, nucleus, possibly a chloroplast.
4
Plants have a cell wall and may have chloroplasts. Animal cells have neither of these structures.
5
Gaseous exchange.
6
It has proteins in it which can contract (get shorter).

7
White blood cells have a nucleus whereas red blood cells do not.  Red blood cells transport oxygen around the body but white blood cells are concerned with immunity.
8
An organ.

9
Keeps oxygenated blood pumping around the body.
10
The magnification for a microscope is the eyepiece lens multiplied by the objective lens.  TRUE

Plant cells have a cell wall made of cellulose.  TRUE


Sperm cells have tails to help them swim.  TRUE


Human kidneys can be transplanted.  TRUE


The circulatory system includes the heart and blood vessels.  TRUE


All living things breathe.  FALSE – all living things respire.


A tissue can contain more than one organ.  FALSE – an organ can contain several tissues.


All cells have the same shape.  FALSE – cells can be lots of different shapes.


Root hair cells in plants capture light to make food.  FALSE – root hair cells absorb water and minerals from the soil.


The kidneys break down poisons in the body.  FALSE – the kidneys clean the blood and balance water in the body.
TOPIC QUIZ Reproduction
1
Fertilisation is the transfer of sperm or pollen cells but conception is the joining of the nucleus from the male with the nucleus in the egg cell.
2
A set of large tail feathers.

3
Twins.

4
275 days.

5
Food (milk), warmth, oxygen.

6
The anthers.

7
X-rays can cause dangerous mutations.

8
In external fertilsation the sperm and eggs mix outside the body but in internal fertilisation the mixing happens inside the body.

9
When the egg is present in the oviduct (fallopian tube).

10
Identical twins have exactly the same genes and must be the same sex, no-identical twins have different genes and can even be different sexes.
11
The ovary produces eggs.  TRUE


To make an embryo one sperm joins with one egg.  TRUE


Women menstruate roughly every 28 days during their adult life.  TRUE

The placenta supplies food and oxygen to the foetus and takes away wastes.  TRUE

The stages just before birth are called labour.  TRUE

Identical twins form when two eggs are each fertilised by separate sperm.  FALSE – identical twins form when a fertilised egg splits in two.

In a gorilla harem all the males get an equal chance to breed.  FALSE – in a gorilla harem, the dominant male gets much more chance to breed.

Roses are wind-pollinated plants.  FALSE – roses are pollinated by insects.

Girls stop growing before boys during puberty.  FALSE – it depends on the individual – some girls may stop growing before boys, others will keep growing much longer.

Human eggs are roughly the size of frog spawn.  FALSE – human eggs are far smaller than frog spawn.

WORKING IN A LABORATORY

SAFETY IN THE LABORATORY

1
Accept any sensible suggestions, e.g. running or bad behaviour, eating, ignoring safety warnings, naked flames, not wearing appropriate eye protection.

2
The powder may be poisonous.

3

	Safe
	Unsafe

	Tying up long hair.

Wearing a lab coat.

Keeping your work area clean.


	Eating your lunch in a laboratory.

Running around.

Sniffing chemicals.

Ignoring safety warnings.


4
a) You could burn your fingers. If you drop the hot test tube it might break and spill dangerous chemicals. 

b) A risk assessment involves thinking carefully about what might go wrong during an experiment or procedure.
HAZARD WARNING SYMBOLS

1

	Hazard warning
	Meaning

	Corrosive
	Can burn holes in your skin

	Toxic
	Can poison you

	Irritant
	Can catch itches or make your eyes water

	Carcinogen
	Can cause cancer

	Flammable
	Burns very easily


2
a) A blanket that will not burn: used to wrap around people who are on fire - the blanket keeps oxygen from the flames so they go out.


b) A fire extinguisher: to put out fires.

c) A wash bottle containing a dilute solution of alkali: to wash spills of acidic solutions from the eyes.


d) Safety goggles: to protect the eyes from dust, liquid spray or explosions.

3
a) Any sensible answer.


b) Any sensible answer.

THE BUNSEN BURNER

1
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2
a)

	Air hole
	Flame colour
	Flame temperature

	Closed
	Yellow
	Low

	Open
	Blue or invisible
	Very high


b) i) Yellow flame: can go out if blown by a draught, this could lead to unburnt gas leaking into the laboratory.

ii) Blue flame: is difficult to see and so it is possible to burn yourself because you do not notice the flame.

3
Methane.

4
a) The flame might jump to the gas jet at the base of the metal tube. It will heat the tube but may appear to be out and so someone could pick it up and burn themselves.


b) The air mixing with the gas as it rises up the tube provides more oxygen to improve the rate of combustion.

THE BEST FLAME

1

	Object
	Temperature oC

	The surface of the Moon during the day


	107

	A hot water bottle 
	45

	The filament in a light bulb


	3000

	The surface of the Sun


	5700

	The surface of the Moon during the night


	-153

	A welding torch
	3500


2
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3
a) If something is glowing red it must be too hot to touch. TRUE


b) If something is not glowing it is cool enough to pick up. FALSE


c) The black substance made by a yellow Bunsen flame is carbon. TRUE

d) Combustion means buses becoming very crowded during the rush hour. FALSE


e) Combustion is the scientific name for burning. TRUE

4
a) The black substance is carbon. This forms from methane gas which is not completely converted to carbon dioxide during the combustion reaction.

b) Less air to the burners in the boiler will reduce the efficiency of the combustion so will produce less heat to pass around the house.

WHAT MAKES THINGS BURN?

1

	Substance
	Reasons why it is a good fuel.
	Reasons why it is not a good fuel.

	Petrol
	Easy to transport, contains lots of energy.
	Non-renewable.

	Wood
	Burns easily, renewable.
	Can take a long time to grow. Not always easy to handle and cannot be used in many engines.

	Paper
	Burns easily.
	Low joulerific value.

	Coal
	Many years’ supply left.
	Produces a lot of greenhouse gases.

	Charcoal
	Burns easily to give a very hot flame, renewable, practically smokeless.
	Can take a long time to grow. Not always easy to handle and cannot be used in many engines.

	Waste plastic
	Uses wastes rather than fresh resources. Removes need to dump plastic in rubbish tips.
	Produces lots of black smoke when it burns.

	Peanuts
	High joulerific value, renewable.
	These may be better used for food for people, land devoted to growing peanuts for fuel could be used for food production.


2
NOT needed are carbon dioxide and water.

3

	Scientific word
	Meaning

	Inflammable
	Can burn

	Combustion
	Burning

	Extinguish
	To put out a flame

	Fireproof
	Cannot burn

	Oxygen
	A gas needed for burning

	Carbon dioxide
	A gas produced when a fuel burns


4
a) Accept any sensible answer but likely to include pressing the fire alarm, telling the teacher etc.


b) The fire triangle is a simple diagram to summarise the things needed to make a fire: heat, fuel and oxygen.

PUTTING OUT A FIRE

1
Fuel, oxygen and warmth.

2

	Fire type
	Water
	Foam
	Carbon dioxide
	Dry powder
	Fire blanket
	Explosive charge

	Wood
	√
	√
	√
	√
	√
	√

	Oil
	x
	√
	√
	√
	√
	x

	Electrical fire
	x
	√
	√
	√
	√
	x

	Large oil well
	√
	√
	√
	x
	x
	√

	Kitchen fire
	√
	√
	√
	√
	√
	x


3
Smoke kills more people in house fires than the flames. The smoke from the burning furniture and carpets is often very thick. This makes them cough and draw more fumes into their lungs. This smoke and hot air can burn the lungs from the inside. This reduces the oxygen they can get into their bodies. If they pass out because of the fumes they cannot escape even if the way is clear.

4
a) Water is a conductor and so can allow electricity to pass. This could spread the fire.


b) Smoke alarms can detect smoke and sound an alarm before the smoke is bad enough to wake a sleeping person.

FIRE PRECAUTIONS AT SCHOOL

1
Sensible answer.
2
Sensible answer.

3

	Fire defences
	How they work

	Fire doors
	Help to prevent the fire spreading

	Sprinkler systems
	Spray water on fires

	Fire exits and escapes
	Help to get people out of the building quickly

	Fire extinguishers
	Can be used to put out small fires

	Smoke alarms
	Detect the smoke and sound an alarm while the fire is quite small


4
a) The fire door is specially strengthened to prevent the spread of the fire. If it is fixed permanently open it cannot do this so the fire will spread more rapidly.


b) Scientists often try to find out how a fire started even after it has been put out so that they can prevent a similar fire starting in another area.

ACIDS AND ALKALIS

1
Acids taste sour. TRUE


All acids are dangerous. FALSE


All dangerous chemicals are acids. FALSE


Vinegar contains an acid. TRUE


All alkalis are safe to drink. FALSE


Washing powders contain alkalis. TRUE


Alkalis tend to feel soapy. TRUE

2

	Acids
	Alkalis

	vinegar

lemon juice

oven cleaner

rainfall from polluted areas
	washing up liquid 

stomach ache medicine


3
Most shampoos contain alkalis. This helps them to clean grease and dirt from your hair. However, too much alkali can damage the hair. The soap must be washed out carefully with lots of water. Some people often add conditioner. to their hair afterwards. This is usually very weak acid. This helps to get rid of any leftover alkali and protect the hair structure. The excess conditioner must be washed off with water.

4
a) Acids can be corrosive and so can damage your skin if you spill any on yourself. Acids are particularly dangerous if they get into the eyes.


b) These two acids are completely different chemicals and so behave in completely different ways. The sulphuric acid will also probably be more concentrated than the acid in the lemon juice.

INDICATORS
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1

2

	Scientific word
	Meaning

	Litmus
	An indicator that turns red in acids and blue in alkalis.

	Indicator
	A chemical that changes colour in acid and alkaline conditions.

	Acid
	A liquid that turns blue litmus paper red.

	Alkali
	A liquid that turns red litmus paper blue.

	Neutral
	A liquid that does not change the colour of litmus paper. It is neither acid not alkaline.


3
Litmus, phenolphthalein, methyl orange.

4
a) Dip an indicator paper into the solution and note the change in colour. This would tell you if it was acid or alkaline.


b) A blue paper put into a neutral solution will not change to red because acid is needed to change the colour and a neutral solution does not contain acid. A red paper will only turn blue in alkaline conditions and since a neutral solution contains no alkali the colour will not change. In this way both paper strips retain their original colour.

WEAK AND STRONG

1

	pH value
	Colour of Universal Indicator

	1
	bright red

	2 to 3
	dull red

	4
	orangey-red

	5
	orange

	6
	yellow

	7
	green

	8
	blue

	9
	bluey-purple

	10 to 13
	purple

	14
	dark purple


2
The strength of an acid or alkali describes how acidic or alkaline it is. It is measured in pH units. Below 7 means acid. Above 7 means alkaline. The concentration of an acid or an alkali describes how much water it contains.

3
a) Strong acids have a pH near 1 even when dilute. Concentrated acids are acids with very little water in them. Some concentrated acids are strong as well but some are weak and have pH values nearer 6. 


b) Dip the universal indicator paper into the solution. It will change colour. Read off the pH for that particular colour from the chart supplied with the book of papers. 

THE pH METER

1

	Method
	Advantage
	Disadvantage

	pH paper
	Cheap, easy to use.

	Dye can leak into the solution, some very concentrated acids can react with the paper.

	electronic pH meter
	Accurate and easy to use, can be linked to computer and datalogger.

	Needs batteries, equipment can be delicate and more expensive than UI paper.


2
Accept two examples from each list.

	Field
	Possible crops

	Upper
	Wheat, oats, barley

	Middle
	Cabbages, cauliflowers, leeks, lettuce, beans

	Lower
	Blueberries, cranberries


3
a) Farmers want to know the pH of the soil to decide which crops will work best in each area.


b) The pH of a river or lake is a good indicator of pollution.

NEUTRALISATION

1
a) 
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b) Neutral: a solution which is neither acid nor alkaline is ………………

2
Start to finish:

Pour 25 ml of acid into a beaker; Take the temperature of the acid; Add 25 ml of alkali; Take the temperature of the mixture.

3
a) Accept any sensible suggestions but likely to include: method, results, conclusions.


b) Must be done in class.
NEUTRALISATION IN ACTION

1
a) Calcium carbonate, magnesium carbonate and sodium hydrogencarbonate.


b) To make the medicine taste better.

2

	Neutralisation reactions
	All other reactions

	Stomach powder dissolving in acid

Mixing acid and alkali

Adding ammonia solution to acid from a car battery


	Carbon burning in air

Sugar dissolving in alkali




3
a) Dilute acid contains a lot of water which does not take part in the reaction to neutralise the alkali. This means you have to add a large volume of dilute acid to deliver enough actual acid.


b) Reactions between strong acids and alkalis can often be quite violent and could cause further damage.

PARTICLE WORLD
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1
a) 

b) Particle: the smallest part of something.
2
Everything is made up of particles. TRUE


Particles of carbon are almost large enough to see with a microscope. FALSE


Particles in liquids cannot move around. FALSE


Most of a gas is empty space. The particles take up very little room. TRUE


Particles in solids move around very quickly. FALSE

3
a) In a solid particles are arranged in fairly rigid patterns. They cannot move very far and are tightly packed together.


b) In a gas, particles are spread out and can move around very easily.

OUR WATERY WORLD

1

	Scientific word
	Meaning

	Evaporation
	Changing from a liquid to a solid.

	Freezing
	Changing from a solid to a liquid.

	Condensation
	Changing from a gas to a liquid.

	Cooling
	Getting colder.

	Heating
	Getting hotter.


2
solid, liquid or gas

3
Mars has a thin white cap at both poles. Some scientists suggested that this was ice. This meant that some parts of Mars may have liquid water. This may mean that life could exist on Mars. The temperature at the poles on Mars is below -40oC so any water present would be frozen. Recent research shows that the ‘ice’ is probably solid carbon dioxide.

4
a) Cooking an egg cannot be reversed but water can be frozen and melted many times.


b) A chemical reaction usually leads to a permanent change in the way atoms or particles are joined together. A physical change does not change the arrangement of the atoms or particles permanently and can be easily reversed.

SPREADING OUT

1

	Can
	Can diffuse
	Cannot diffuse

	An iron nail in a fishpond.


	
	√

	Expensive perfume spilt on a table.


	√
	

	Cheap perfume sealed in a bottle.


	
	√

	Sugar at the bottom of a cup of coffee.


	√
	

	Dissolved salt in the sea.


	√
	

	Gases from a car exhaust.


	√
	


2
Quickest to slowest:

small particles that do not stick together; small particles that stick together; medium sized particles that do not stick together; large particles that do not stick together; large particles that stick together.

3
a) The particles in solids cannot move because they are held tightly together.  

b) Particles will diffuse from areas of high concentration to areas of low concentration.

HOW DOES HEAT CHANGE THINGS?

1

	Changes that can be reversed
	Permanent changes

	A burning candle

Steam condensing on a cold glass

An ice cube melting in a drink

A lump of wax melting on a hotplate


	A match striking 

Petrol burning in a car engine


2

	Scientific word
	Meaning

	Reversible
	A change that can be undone

	Non-reversible
	A change that is permanent.

	Melting
	Changing from a solid to a liquid

	Condensation
	Changing from a gas to a liquid.

	Solidifying
	Changing from a liquid to a solid.


3
When a candle burns some of the wax is changed into carbon dioxide. and water. This change is non-reversible. It is not easy to put the carbon dioxide and water back together to make wax. Some of the wax gets hot and melts. When this wax cools it becomes a solid again. This is an example of a reversible change.

4
a) A reversible reaction can go backwards and forwards but a non-reversible one can only go in one direction.


b) In a chemical change the chemicals change into something different at the end of the reaction.
HOW DOES THE MASS CHANGE?

1
First to last step:

weigh an empty crucible and lid; weigh the same crucible and lid with magnesium strips in it; heat the crucible carefully until the magnesium has reacted; let the equipment cool down; weigh the crucible, lid and contents.

2
a)


	Item
	Weight

	Crucible, lid and magnesium strips
	17.5 g

	Empty crucible and lid
	16.1 g

	Weight of magnesium strips
	1.4 g

	Crucible, lid and burnt magnesium
	17.7 g

	Weight of burnt magnesium
	1.6 g



b) The mass of the magnesium increased from 1.4 g to 1.6 g.


c) Grammes.


d) The wooden spills would probably have lost weight because much of it would have been converted to carbon dioxide and water vapour which could leave the crucible.


e) Accept any sensible answer, e.g. do not pick up the hot crucible with your fingers.

3
a) When the weight changes it shows that some chemicals have left the reaction mixture or joined the reaction mixture.


b) Without the units no-one will know what you are measuring and whether, for mass for example, you are working in grammes or kilograms.

CHEMICAL REACTIONS

1
Select any two for each question.


a) Movement, light and heat given out.

b) Change from a liquid to a solid, the change cannot be reversed, colour changes in the white.

c) Bubbles of gas given off, change in sugar to alcohol, yeast multiplies.

2

	Reaction
	Observation

	A Seltzer tablet dissolving in water
	Fizzing, the tablet disappears.

	Plastic foam burning
	Heat and dark smoke given out.

	Yoghurt making
	Liquid becomes semi-solid and more acid.

	Charcoal burning
	Heat given out.

	A copper pan corroding
	The metal turns green and becomes less strong.


3
d  No Change

4
a) Some reactions can be very slow and so changes might take a long time. Sometimes the reaction show no obvious visible change and chemicals tests are needed to show what has happened.


b) Accept any sensible suggestions, e.g. for fast reactions - burning or neutralisation, for slow reactions - rusting or paint drying.

FIZZY REACTIONS

1
Carbon dioxide.

2
Paraffin.

3
Many chemical reactions produce gases. A lump of zinc metal reacts with hydrochloric acid to produce hydrogen. You can see this as bubbles. Hydrochloric acid can also dissolve chalk powder. This produces carbon dioxide. The powder fizzes. Scientists call this fizzing effervescence.

4
a) Rocket motors rely on combustion and combustion needs oxygen. There is no oxygen present in space.


b) Hydrogen burns with a popping sound.

MORE ABOUT BURNING

1
Materials shot out of the firework and some solids will have been burnt to gas.

2
The oxygen in the air.

3
a) More than the unburnt iron.


b) The iron will have taken in oxygen from the air to form iron oxide.

4
When something burns it reacts with oxygen in the air. The substance formed is called an oxide. Charcoal is mainly carbon. When it burns it forms the gas carbon dioxide. High quality carbon leaves nothing behind when it burns but cheap charcoal often leaves a grey ash. This ash contains oxides from other chemicals in the charcoal which formed solid oxides.

5
a) Some things lose weight when they burn because the oxides formed escape as gases.


b) Many things seem to get lighter when they burn and before scientists knew about gases escaping from combustion they assumed that the fall in weight was due to something being given out.

EVERYDAY CHEMISTRY

1
Accept any sensible answers, e.g. cooking, bread dough rising, food going off.

2
a) A runny, non-sticky liquid changes to a firm solid.


b) The glue might stick to the dirt and when this came off the parts would separate. Some dirt might react with the glue as well to make it less sticky.

3
Accept 10 or 11 seconds.

4
a) The repaired cups would fall apart when washed if the set glue dissolved in hot water.


b) Soap helps to dissolve the grease which holds dirt in place.

REACTIONS RUNNING BACKWARDS

1
Chemical reactions always produce a colour change. FALSE


Chemical reactions can never be reversed. FALSE


Water boiling into steam is a chemical reaction. FALSE


Chemical reactions often give out heat. TRUE


Combustion is an example of a permanent chemical change. TRUE

2


	Chemical reactions
	Other changes

	An apple going mouldy

Burning plastic

Iron rusting

Recharging a battery in an iPod


	A cup of hot coffee cooling down




3

	Scientific word
	Meaning

	Reactants
	The chemicals at the start of a reaction.

	Products
	The chemicals at the end of a reaction.

	Reversed
	Turned around and goes back.

	Explode
	Very rapid burning.

	Hydrogen
	A very inflammable gas.


4
a) The petrol changes from a liquid to exhaust gases and gives out energy to drive the motor.


b) The carbon dioxide just bubbles out of solution as the pop goes flat.

TOPIC QUIZ – Working in a laboratory

1
Accept any sensible suggestions, e.g. run around, eat and drink, ignore safety warnings.

2
Pale blue.

3
Combustion.

4
The burning oil will float on the water and spread further.
5
Red.

6
To neutralise excess acid and so get a better pH for the crops they want to grow.

7
To neutralise the excess acid which causes indigestion.

8
Carbon dioxide.

9
Safety goggles are needed in a laboratory if you are heating liquids. TRUE


The blue flame on a Bunsen burner is the hotter than the yellow one. TRUE


Burning always requires a supply of oxygen. TRUE

Foam fire extinguishers work by blocking the oxygen supply to the flame. TRUE


pH is a measure of the strength of an acid or alkali. TRUE


All acids are poisonous.  FALSE – very weak acids are harmless.
Strong means the same as concentrated when talking about acids.  FALSE – strength refers to the pH of the acid, concentration to its water content.

Universal indicator turns green in acid solutions.  FALSE – universal indicator turns red in acid solutions.

Dilute acids are always less dangerous than concentrated acids.  FALSE – it also depends on the strength of the acid.

Carbon dioxide is taken in when natural gas burns in air.  FALSE – oxygen is taken in when natural gas burns in air.

TOPIC QUIZ – Particles and reactions

1
In a solid the particles are held rigidly in place and are packed very close together. In a gas they can move about freely and are very far apart.

2
Accept any two from: melting, freezing, evaporation, condensing.

3
Accept any sensible suggestions, e.g. combustion, rusting, glue setting, cooking, etc.

4
The spreading out of particles into all available space.

5
Gains weight.

6
They turn white (they give off water vapour).

7
It dissolves.

8
Carbon dioxide, water vapour, heat and light (accept soot as well).

9
Ice, liquid water, water vapour.

10
A chemical change.

11
Chemical changes can not usually be reversed easily.  TURE

All substances are made up of tiny particles.  TRUE

Epoxy resin contains two substances that react to make a strong bond when they are mixed.  TRUE

The materials at the start of a chemical reaction are called reactants. The chemicals made are called products.  TRUE

A reversible reaction can go backwards and forwards.  TRUE
Water boiling to make steam is a chemical reaction.  FALSE – this is a physical reaction.

Not all things need oxygen when they burn.  FALSE – everything needs oxygen in order to burn.

An explosion is a very slow combustion reaction.  FALSE – it is a very fast combustion reaction.

Perfumes spread through the air by reacting.  FALSE – they spread through the air by diffusion.

TYPES OF ENERGY

1
Accept any sensible answers, e.g. walking to school, growing, doing sport.
2
Personal energy.

3
We cannot see energy.  We cannot hear, smell or touch energy. We can only detect energy when it makes something happen. So energy can move a car. We see the movement not the energy. But energy can do lots of things. So energy can make things move, heat them up and even make sounds.

4
a) We can detect energy by the things it makes happen, e.g. a change in temperature or a movement.

b) Energy can be sound, heat, movement, light, nuclear energy, electrical or gravitational.

CHANGING ENERGY

1
	Input energy
	Device
	Output energy

	Electrical energy
	Electric fire
	Heat

	Electrical energy
	Light bulb
	Light

	Electrical energy
	Loudspeaker
	Sound

	Sound
	Microphone
	Electrical energy

	Chemical energy
	Battery
	Electrical energy


2
Joule.

3
Energy is useful because it can do so many different things. Machines transfer energy from one form to another. A washing machine transfers energy in electricity into energy in the hot water and movement in the spinning drum. The heat energy is made by a heater. The energy is transferred into movement by an electric motor. During these transfers some energy is wasted.

4
a) It is converted to light and sound and heat.

b) The energy passes into the circuit to drive devices like motors or light bulbs.

TRACKING ENERGY TRANSFERS

1
	Scientific word
	Meaning

	input energy
	Energy going into a device.

	output energy
	Energy coming out from a device.

	energy transfer
	Moving energy from one form to another.

	conservation
	Keeping the same amount of something.

	Sankey diagram
	A way to show how energy passes through a device.


2
An electric motor wastes electrical energy as sound and heat.


An electric bulb wastes energy as heat.

An electricity power station wastes energy as heat and movement (of the generators).

[image: image12.jpg]


3

4
a) The phrase ‘conservation of energy’ means that energy can never be created or destroyed - only changed from one form to another. 


b) Some of the electricity passing through the circuits in the laptop is converted to heat.

WHAT ARE FUELS?

1
	Fuel
	Machine

	Petrol
	Motor car

	Natural gas
	Bunsen burner

	Electricity
	Light bulb

	Uranium
	Nuclear power station

	Kerosene
	Airplane


2

	Fuel
	Advantages
	Disadvantages

	Petrol
	1 Easy to use
	1 Non-renewable

	
	2 Easy to transport
	2 Produces pollution

	Coal
	1 Easy to use
	1 Non-renewable

	
	2 Large stocks still remain
	2 Produces pollution


3
Fuels are chemicals that burn easily to release energy as heat and light. Fuels contain carbon and produce carbon dioxide and water when they burn. The carbon dioxide can help to cause global warming. Modern engines are much more efficient than older ones. This means we get more useful energy out for every litre of petrol used. This is good. Less fuel used means less pollution.

4
a) Accept any sensible answers, to drive machines like cars and to cook food.

b) Most fuels come from non-renewable resources so they will run out one day. Burning fuels also produces pollution so the less fuel we burn to drive a machine the less pollution produced.

ENERGY RELEASE FROM FUELS

1
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b) The thermometer bulb would explode.

2
a) Bar chart is most appropriate for this data.

b) kiloJoules

c) It is a renewable fuel.

3
Crushed house bricks.

4
a) Petrol, gas, alcohol, diesel, wood, rubbish etc.

b) Depends on choice of fuels but likely toi nclude ideas about renewability and pollution reduction.

CONDUCTORS AND INSULATORS

1

	Conductors
	Insulators

	copper

steel

seawater

aluminium


	plastic

candle wax


2

	Symbol
	Component
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	Light bulb

	[image: image15.jpg]



	Switch
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	Battery

	[image: image17.jpg]



	Resistor
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	Voltmeter


3
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4
a) Most electrical conductors are metals.

b) The plastic insulates the user from the metal wires carrying the current in the plug.

CURRENT IN CIRCUITS

1
Series: 1, 3, 4; Parallel: 2, 5

2
If one bulb blows in a parallel circuit the others stay alight.

3
We call an electric charge flowing through something an electric current. So, a copper wire with electric charge flowing along it is carrying an electric current. The more charge that flows past a point every second the larger the current. Electric current is measured in Amps.

4
a) Any break in the circuit stops the flow of electricity.

b) The electrical energy jumps between the wires - usually this means it takes a shorter route back to the battery or supply.


ENERGY IN CIRCUITS

1
a) 
	Battery
	Voltage

	2v battery
	2 v

	mobile phone battery
	2.5

	car battery
	12v

	flat 9v battery
	9v

	button battery for watch
	1v



b) Large D battery.


c) The larger battery contains more chemicals to produce the electricity.

2
Chemical reactions in a battery produce electrical charges. When the battery is connected in a circuit the charge passes along the wire as an electric current. The voltage of the battery shows how much energy it can deliver. Higher voltages provide more power.

3
a) Use a voltmeter.


b) The energy is transferred into other forms, e.g. heat or movement.

MEASURING THE FORCES AROUND YOU

1
Smallest to largest:

Lifting a feather; pulling a cork out of a bottle; pushing a bicycle up a slope; stopping a large lorry travelling at 30 mph; lifting a jumbo jet into the air.

2
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3
Pushing, pulling, turning.

4
a) Measure the increase or decrease in length of the spring.


b) A newton is a unit of force.

DIFFERENT FORCES AROUND YOU

1


	Scientific term
	Scientific name

	Surface tension
	The force that makes liquids form spherical bubbles.

	Friction
	A force that slows down movement of one surface across another.

	Air resistance
	The force that air exerts on a body moving through it.

	Gravity
	A force between two bodies pulling them together.

	Magnetic force
	The forces that push two magnets apart or pull them together.


2


	Contact forces
	Non-contact forces

	Friction 

Surface tension

Air resistance

Upthrust
	Gravity

Magnetic force

Electric force




3
The weight of an object depends on the force of gravity and the mass of the object. The force of gravity pulls the object towards the centre of the planet. More massive objects are pulled more strongly than less massive ones. So, a small car is pulled more strongly than a tennis ball. If you took the car and the tennis ball to the Moon they would weigh only one sixth as much as they do on Earth because the Moon’s gravity is one sixth as strong as Earth gravity.

4
a) Contact forces only operate when bodies are in contact but a non-contact force can exist between two bodies even if they are not touching.


b) Magnetic, electrical and gravitational force.

BALANCED AND UNBALANCED FORCES

1
a equal and acting in the opposite direction to each other

2
All forces are measured in newtons. TRUE


Gravity is a good example of a pushing force. FALSE


Magnetic force can be a push or a pull. TRUE


If something is not moving the forces acting on it are balanced. TRUE


If something is moving the forces acting on it are unbalanced. FALSE

3
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4
a) If there is no change in its movement the forces are balanced - even if it is changing its position.


b) The balanced forces mean that the rope will not move at all.

SPEEDING ALONG

1
Slowest to fastest:

Walking to the shops; The world’s fastest sprinter; The UK motorway speed limit; The Eurostar train; A jet airliner.

2

	Object
	Distance travelled
	Time taken
	Speed

	Swim
	4 km
	75 mins
	3.2 kmph

	Bike ride
	180 km
	110 mins
	98 kmph

	Run
	42 km
	80 mins
	31.5 kmph


3

	Road
	Speed limit

	Built-up area
	30 mph

	Dual carriageway
	60 mph

	Motorway
	70 mph

	Single carriageway road outside the towns
	50 mph


4
a) The faster a vehicle is travelling the more damage done in a crash or if it hits a pedestrian.


b) The speed is the distance travelled divided by the time taken.

MEASURING THE SPEED

1
a)
	Length
	Time
	Weight

	mile

kilometre

millimetre


	second

era

day


	kilogram

tonne

ounce



b) i) Metre


ii) Second

2
a) 
	Car
	Time to cover 30 m
	Speed

	Blue estate
	13 secs
	2.3 m/sec

	Red sports car
	8 secs
	3.75 m/sec

	White van
	15 secs
	2 m/sec

	Motorbike
	7 secs
	4.3 m/sec



b) A slower clock would make the vehicles seem faster.

3
a) People may lose their driving licence if their speed was measured at a checkpoint incorrectly.


b) Scientists need to know which units are used for every measurement. By agreeing to use the same units, measurements can be compared easily.

FRICTION

1
	Friction is useful in …
	Friction is a nuisance in ...

	Brakes for cars
	Motors

	Non-slip patches for stairs
	Machinery with moving parts


2
a) Sample 3.

b) The researcher cannot tell if the mats actually improve the friction on an untreated floor.


c) Friction increases as the weight applied increases.


Sample 3 has the largest friction reading.

3
a) Tyres on a car need a strong frictional forces between them and the road to drive the car forward as they spin and to avoid skidding.


b) Ice or oil on the road reduces the friction between the car and the road.

AIR RESISTANCE

1
d The colour of the object


e The surface texture - some objects have non-stick surfaces on them.

2
a) The value for parachute diameter 9 cm. It seems too low when looking at the trend n the other results.
b) Repeated the test to see if it was real or an error.

c) The graph is probably best done as a line graph.

d) Accept 2.3 seconds.

3
a) Reducing the air resistance on a car improve fuel efficiency and reduces noise.


b) Air resistance is low before a skydiver opens their parachute but increases very rapidly once the chute is open.

STREAMLINING AND DRAG

1
a reduces drag on a moving object
2
It can move very quickly through the water.  It needs to make less effort to move.

3
Engineers study drag very carefully - because they usually want to reduce it. Boats, fast cars, submarines and even trains are tested to see how much drag they have and then their shapes are changed to reduce this. Reducing drag for a car could increase the number of miles per gallon the driver gets. It could also increase the top speed.

4
a) Accept any sensible suggestions, e.g. dropping them through a fluid and timing how long they take to reach the bottom.


b) This shape reduces air resistance and so helps the cyclist go faster.

TOPIC QUIZ – Energy transfers

1
Accept any sensible suggestions, e.g. coiled spring, electric battery, fuel, clockwork mechanism etc.

2
Joules.

3
Accept any sensible sentence.

4
A Sankey diagram shows energy transfers through a system or machine.

5
Carbon dioxide, carbon monoxide, sulphur dioxide, nitrogen oxides.

6
An insulator.

7
An ammeter.

8
In a series circuit there is only one pathway for the electricity to flow but in parallel circuits there are multiple ways around the circuit.

9
Diagram should show chemical reactions in cell producing electrical energy and waste heat.

10
A voltmeter.

11
Metals are good conductors of electricity.  TRUE


Humans get their energy from food.  TRUE


A fuel is a substance that burns in air to release energy.  TRUE


Ethanol is an example of a biofuel.  TRUE


Christmas lights are usually wired in parallel.  TRUE

Plastic is an excellent conductor of electricity.  FALSE – plastic is a poor conductor of electricity.
A candle converts energy in chemicals to energy in sound waves.  FALSE – a candle converts energy in chemicals to energy in light and heat.
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Adding more batteries to a circuit reduces the energy flowing.  FALSE – adding more batteries to a circuit increases the energy flowing.
The symbol for an ammeter is                            . FALSE – the symbol for an ammeter is 
Electricity can flow in two directions through a battery.  FALSE – electricity can only flow in one direction through a battery.

TOPIC QUIZ – Forces and speed

1
 Newtons.

2
Friction, surface tension, pushing on a block.

3
Magnetism, electrical force, gravitational force.

4
Diagram to show forces pulling the teams together and apart.

5
Mass is a measure of how much substance there is in a body. Weight is the pull of gravity on an object.

6
Distance travelled and time taken.

7
Accept any sensible ideas, e.g. car brakes, non-slip mats, car tyres.

8
It is the fastest speed the jumper will reach before they open their parachute.

9
To slip through the water more easily.

10
Tyres with shallow tread are more likely to lose grip on the road and cause accidents.

11
Forces always exist in pairs. TRUE


Air resistance is the force that air produces on moving objects.  TRUE


Speed can be measured in metres per second.  TRUE


The speed limit for vehicles in towns in the UK is 30 mph.  TRUE


A force meter or spring balance can be used to measure forces.  TRUE

A playground slide needs lots of friction to make it work properly.  FALSE – a playground slide must not have too much friction if it is to work properly.
Forces change the direction but never the shape of a moving object.  FALSE – forces can change the shape of a moving object.

A large lorry will hit you with the same force as a small car travelling at the same speed.  FALSE – a large lorry will hit you with a far greater force than a small car travelling at the same speed.

The drag factor of a car is how boring it is to drive.  FALSE – the drag factor of a car is a measure of the air resistance it experiences.

Motorbikes do not need brakes to slow them down like cars.  FALSE – motorbikes without brakes would be very dangerous indeed.

HOW DO WE CLASSIFY?

1

	Common name
	Scientific name

	Rabbit
	Lepus cuniculus

	Dog
	Canis canis

	Cat
	Felix domestica

	Stinging nettle
	Urtica dioica


2

	Mammals
	Fish
	Birds
	Insects
	Reptiles

	Lion
	Shark
	Robin
	Bumble bee
	Rattlesnake


3
Mammals are a group of creatures that all have hair or fur, a backbone, give birth to live young and are warm-blooded. Reptiles are a group that contains snakes and lizards and have scales instead of fur. Reptiles are cold-blooded and so their body temperature matches the temperature of their surroundings. This means they can get very sleepy in cold conditions.

4
a) ‘Invertebrate’ means ‘without backbone’.

b) It helps with identifying and naming organisms and can show how closely related organisms in different species are.

THE FIVE KINGDOMS

1
e Mouse

2
a) [image: image23.jpg]



b) kingdom: there are five of these to divide up all living things into groups.

3
a) A fern is a land plant but an alga needs to live in water at all times.

b) Grasses have flowers, they are the heads of the grass and become the ‘ears’ in plants like wheat. Even though these flowers are very small they are still flowers.


WATER FOR PLANTS

1
roots

2
a)

	Leaf
	Weight at start
	Weight after 30 minutes
	Change in weight

	Plain leaf
	4.5
	3.7
	-0.8

	Leaf with vaseline on upper surface only.
	7
	6.3
	-0.7

	Leaf with vaseline on lower surface only.
	6.9
	6.8
	-0.1

	Leaf with vaseline on both surfaces.
	7.3
	7.2
	-0.1


b) The lower surface loses the most weight, this is because it has many small pores called stomata on it to let air into the leaf.

3

	Scientific word
	Meaning

	Transpiration
	Loss of water from a plant - mainly through the leaves.

	Evaporation
	The change from liquid water to water vapour.

	Pores
	Small holes in plants - usually found on the underside of the leaf.

	Cuticle
	A waxy layer covering the surface of leaves.

	Root hairs
	Tiny hairs covering the ends of the root that take up water from the soil.


4
a) The thick waxy layer reduces water loss from the plant.

b) Plants need roots to take up water and mineral salts from the soil.

WHY DO WE NEED PLANTS?

1
plastic
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2

3
a) water: through the roots.


b) carbon dioxide: through the stomata in the leaves.

4
a) You would find chloroplasts in the leaves. They are needed to make sugar from carbon dioxide and water by photosynthesis.

b) Carbon dioxide is needed for photosynthesis. If you increase the level of carbon dioxide, the rate of photosynthesis and so plant growth, will increase.
ARE LEAVES BIGGER IN THE SHADE?
1

	Structure
	What does it do?

	Veins
	Carry water to the cells.

	Stalk
	Hold the leaf upright.

	Large flat shape
	Helps to capture light

	Midrib
	Help to stop the leaf collapsing like a flag in still air.


2
a) 
	
	Length of ten leaves
	Average

	Leaves from deep inside bush
	25, 20, 33, 44, 46, 39, 42,38, 41, 47
	37.5

	Leaves from edge of the bush
	22, 33, 34, 35, 37,34, 39, 40, 28, 32
	33.4



b) A line graph would be most suitable.
c) The leaves nearer the centre of the bush seem slightly larger on average. This might be because they need to be larger to catch more light in the shaded interior of the bush.

3
Leaves can be many different shapes. In wet environments with lots of light like the rainforest the leaves are large and flat. This shape helps them to capture as much light as possible. The water levels mean that they do not need to worry about drying out. In dry environments like scrub or desert leaves are small. They need to keep their surfaces as small as possible to reduce water loss.

4
a) The size of the leaves on a plant is affected by where the plant is growing and the light levels. Plants growing in darker areas tend to have slightly larger leaves.

b) All leaves are slightly different sizes so you need lots of data to find an average. If you used only a few leaves one or two freak results could distort your data.

WHAT CONDITIONS TO PLANTS AND ANIMALS PREFER?

1
Light.

2
a) 15

b) Woodlice seem to prefer damp conditions to dry conditions.  Woodlice seem to prefer dark to light.

c) A bar chart is the most appropriate graph here.

3
a) Use a choice chamber and keep one side warm (perhaps with hot water) and the other cold (maybe using crushed ice). Note which side the woodlice tend to collect in.

b) Use a choice chamber and cover one side with a green filter and the other with a red filter. If the woodlice collect on one side it shows they can detect the difference between red and green light. If they are distributed randomly it might mean they cannot detect the difference or they can but have no preference for red or green
HOW PLANTS AND ANIMALS SURVIVE

1

	Environment
	Main problems

	A hot desert like the Sahara


	Very dry and very hot so plants tend to dry out quickly. Main problem is water supply.

	A cold waste like Antarctica
	Very low temperature means plants cannot grow very quickly.

	A fertile area like a rainforest
	Many other plants are competing for available resources.

	An old mining site with waste spread on the ground


	Toxic wastes in the ground could poison the plants.


2
Strong teeth help the bear to kill its prey and defend its territory.


Sharp claws help the bear to kill its prey and defend its territory.

White fur helps the bear to keep camouflaged and so helps it to hunt.

Thick fur helps the bear to keep warm in its cold habitat.

3
Desert plants have many adaptations to their life in hot, dry conditions. They have very large root systems to gather water from a wide area. Their leaves are very small or missing to reduce water loss. The surfaces above ground are covered with a waxy cuticle to waterproof them. Stems are often swollen with water-storage tissues. Many cacti have spines to protect against animals which would chew the stems to get at this water.

4
a) An adaptation is a feature of a plant or animal that allows them to survive and grow well in their environment.


b) Biodiversity is important because we do not know what part each organism plays in the environment. If we were to kill all of a particular species the job they do may not get done and the whole ecosystem could be damaged. Reducing biodiversity also means we are losing plants and animals that might be very useful for medicines - we just don’t know about them yet.
FOOD CHAINS AND WEBS
1

	Scientific word
	Meaning

	Producer
	A green plant that produces food by photosynthesis.

	Consumer
	An organism that uses up food.

	Carnivore
	A consumer that eats meat.

	Herbivore
	An animal that eats plants.

	Food webs
	A diagram showing what different animals eat in an area.


2

	Producers
	Consumers

	bluebell

wheat


	mouse

earthworm

fox

rabbit

owl


3
Only plants can produce food by photosynthesis. This means that all animals are consumers and depend on plants for their food. The animal that eats the plant is called a primary consumer, for example a sheep or a rabbit. Animals that eat other animals are called secondary consumers. Foxes and many humans are secondary consumers. Human beings who are vegetarians are primary consumers.

4
a) It takes many mice to keep one owl alive so there must be more mice than owls in an area.


b) A pyramid of numbers is a diagram showing the fall in the numbers of organisms at each feeding level in an ecosystem.

LOOKING AT ROCKS

1

	Sedimentary
	Igneous
	Metamorphic

	limestone

mudstone


	granite

lava
	marble

slate


2
The remains of an ancient creature preserved in rock.

3
Accept any sensible answer but could include dropping weights onto a rock from measured heights. The higher the drop or the heavier the weight needed the stronger the rock.

4
a) A metamorphic rock forms when heat and/or pressure acts on an existing rock type.


b) Limestone is a sedimentary rock made of tiny shells crushed together. Marble is limestone that has been heated and pressurised so the chemicals have been changed slightly to produce very different physical properties.

USING ROCKS
1

	Rock and properties
	Possible uses

	Limestone - easy to carve and cut to shape.
	Buildings and statues.

	Granite - very hardwearing.
	Buildings.

	Slate - splits easily into flat sheets.
	Roofing tiles.

	Marble - easy to carve and can be polished to a shine.
	Statues.


2
c Its physical and chemicals characteristics.

3
Mining stone from the ground has many environmental consequences. Limestone is quarried from hills and mountains for use in buildings and making cement. This leaves large holes in the ground. Because stone is heavy it also takes a lot of energy to move it. This produces a lot of waste gases like carbon dioxide. Some mines also take out large amounts of stone and then process it to make it more useful. This processing can produce large amounts of waste which is dumped to make spoil heaps.

4
a) Slate is waterproof and splits easily into flat sheets.


b) Sandstone forms when sand is crushed together over many thousands of years.

WEATHERING OF ROCKS

1
c A mass of ice moving down a mountain or along a valley.

2
e Noise from road traffic.

3
Stone can stand extremes of low and high temperature. However, constant changes can break down even the toughest rock! Water seeps into the cracks in the rock and freezes. Water expands when it freezes and this expansion breaks open the rock. If a boulder is heated by the sun the outer layer expands. The inside of the rock stays cool and does not expand. The differences in expansion can crack the rock.

4
a) Weathering can break down rocks if it continues for long enough. Small changes can produce big results.


b) The water seeps into tiny cracks and then expands when it freezes. This expansion can crack the rock open.

PEBBLE AND POWDER SCIENCE

1
b The broken remains of weathered rock.

2
7 ÷ 5 000 000 = 0.0000014 g
3
The Sahara sand is blown into the air and carried by strong winds in the upper atmosphere. They settle out of the air many miles away - perhaps even in Leicester!
4
Youngest to oldest runs from right to left in the diagram.

5
a) The sand blown by the wind can act like sandpaper wearing the rocks down over many years.

b) The largest pebbles move the shortest distances so as waves cross a beach they sort the lightest pebbles to one end and leave the heaviest ones behind.
RAPID WEATHERING

1
Changes in temperature; rainfall with dissolved acids; blasting with sand.
2
b Weathering of rocks takes a very long time

3
Weathering takes a very long time - possibly many thousands of years! But even the toughest rocks can be broken down into a fine powder. The harder rocks take longer. Large lumps of rock take longer than the same weight as a collection of smaller rocks. To investigate this in the laboratory scientists can use soft materials like Plaster of Paris. This model allows them to look at weathering in short time frames.

4
a) Weathering happens at the surface of the rocks so the larger surface area available the faster the weathering can work.

b) Models are useful ways to investigate situations that would otherwise take too long or be dangerous or expensive. The model behaves in the same way as the thing the scientists want to study.

TRANSPORTING ROCKS

1
a) The smaller the pebble the further it is moved.  The faster the stream the further the pebbles are carried.

b) The smallest pebbles.

c) Large amounts of pebbles and sand and smaller particles would be carried with the flood water. As the water drained away the particles would settle out covering the ground that was a long way from the original river.

2
In 2004 a flood rushed through Boscastle village in Cornwall. The fast-moving water carried mud, stones and even trees and cars through the village! Walls were knocked down as stones were blasted into them. When the drains clogged with debris the water was forced through the main street and houses. Millions of pounds of damage was done by the flood.

3
a) A delta forms when the mud in water settles out. The fast flowing river slows down as it spreads out and the sediments settle out.

b) Sand is heavier than water and so the water has to be moving or it would settle out in suspension.

ROCKS AND HEAT

1
Heat, pressure.

2

	Original rock
	Metamorphic rock

	Limestone
	Marble

	Mudstone
	Slate

	Sandstone
	Quartzite


3
Limestone often contains fossils but marble never does.  Limestone is soft and crumbly but marble is quite hard.

4
a) A volcano can heat rocks. Radioactive chemicals in the deep rocks can also heat them up. Earth movements can also create heat.


b) Movement of tectonic plates in the crust of the Earth causes earthquakes.

FOSSIL PAST

1
From top to bottom:


Early man; Pterodactyl; Turtle; Ape; Brontosaurus.

2

	Scientific word
	Meaning

	Fossils
	The preserved remains of a living organism found in a rock.

	Sediments
	Finely powdered rock fragments.

	Amber
	Fossilised resin.

	Sedimentary rock
	A rock made from sediments.


3
The hard parts like bone, teeth, scales in animals and woody twigs and branches in plants.

4
a) A fossil can tell us about the original organism and the age of the rock where it was found.

b) The oldest rocks are usually deep in the ground. The oldest fossils are buried in the oldest rocks.

HOW FOSSIL FUELS ARE MADE

1
a)
	Fossil fuels
	Other fuels

	petrol

diesel

coal


	alcohol

wood

straw





b) They are renewable.

2
a) Crude oil is formed from the remains of ancient organisms.


b) The Sun.

3
plants grow in swampy areas; plants die and fall to the ground; water and mud covers dead plants; layers of mud and rock overlay plants pressing down on them; changes in the plants make them into coal

4
a) Coal forms from plants and is not very compressed. Oil forms from animal remains and is more heavily compressed and heated.

b) Renewable fuels are constantly being recreated but non-renewable fuels are not being replaced as they are used up.
FINDING FOSSIL FUELS
1
d can be made into something useful
2
A bar chart would be most suitable here.

3
There are thousands of years of coal and oil left in the ground. However, some of these reserves are very hard to get at. Sometimes it takes more energy to dig them out of the ground than they are worth. Some scientists predict that in less than a 100 years we will run out of oil that is worth extracting.
4
a) It may cost more energy to dig out and process the coal than the energy that it gives out when it is burnt.

b) Accept any sensible suggestions, e.g. reduce car use, develop more efficient machines, insulate buildings better, etc.

TOPIC QUIZ – Classification and food webs

1
To avoid confusion when scientists who speak different languages talk about living organisms.

2
Fish, amphibians, birds, reptiles, mammals.

3
They have fur, are warm-blooded and give birth to live young.

4
Water evaporation from plants.

5
Absorb water and mineral salts from the soil.

6
carbon dioxide + water → sugar + oxygen

7
Woodlice stop moving around in damp, dark areas because they do not lose so much moisture.

8
A piece of equipment to look at choices made by small organisms like maggots or woodlice.

9
Water storage tissue in the hump, thick fur, long eyelashes to protect their eyes from sand.

10
A diagram showing the feeding relationships in an area.

11
Leaves tend to be bigger in shaded areas than in well lit areas.  TRUE


Members of the protista are usually single-celled organisms.  TRUE

All energy in living organisms comes originally from sunlight.  TRUE


Ferns reproduce by spores.  TRUE

A pyramid of numbers shows the number of living organisms at each level in an area.  TRUE

Photosynthesis cannot occur in cold areas like Sweden.  FALSE – photosynthesis can occur wherever there is sunlight.

All mammals lay eggs.  FALSE – mammals give birth to live young.

Reptiles are warm-blooded.  FALSE – reptiles are cold-blooded.

The arrow in a food chain points at the organism that is the food.  FALSE – the arrows point at the organism that is doing the feeding.

The waxy layer on the outside of holly leaves helps to increase water loss.  FALSE – this waxy layer helps to decrease water loss.

TOPIC QUIZ – Weathering and fossils

1
Igneous, metamorphic and sedimentary.

2
Particles of sand.

3
Temperature changes, water, sand blasting.

4
Movement of tectonic plates in the Earth’s crust.

5
The preserved remains of a living organism from millions of years ago.

6
The structure of the organism, the age of the rock where the fossil was found.

7
A fuel made from the decayed remains of living organisms.

8
They are both forms of calcium carbonate.

9
Broken down remains of rocks and pebbles.

10
High pressures and temperatures destroy the fossils as the metamorphic rocks are formed.

11
Limestone, sandstone and mudstone are all sedimentary rocks.  TRUE


Limestone is an easy-to-carve stone.  TRUE


Sand particles carried in the wind can wear down rocks.  TRUE


Fossil fuels are made from the remains of living organisms.  TRUE


The oldest rocks tend to be buried below younger ones.  TRUE

Sandstone can be dissolved in water.  FALSE – sandstone cannot be dissolved in water.
Marble and slate are igneous rocks.  FALSE – marble and slate are metamorphic rocks.
Ice does not damage to rocks.  FALSE – ice weathers rocks.

Heavier rocks are carried further than lighter ones in a river.  FALSE – lighter rocks are carried further than heavier ones in a river.

Weathering of rocks is a very rapid process.  FALSE – weathering of rocks is a slow process.

