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Biology
bi·ol·o·gy  / [bahy-ol-uh-jee]
noun
	1.
	the science of life or living matter in all its forms and phenomena, esp. with reference to origin, growth, reproduction, structure, and behavior.


	2.
	the living organisms of a region: the biology of Pennsylvania.


	3.
	the biological phenomena characteristic of an organism or a group of organisms: the biology of a worm.


How to use this book:

There is obviously a lot to take in here. Do not worry if you cannot remember every single word. This book is set out to help you, not make life difficult. As such, follow these steps:

The words in this reddish-brown colour are the super-important words. These are the essential words. Please try to remember these and understand what they mean.

The words in dark blue are also important and usually support the reddish-brown ones. These should also be learned.

Most things in a box, like this, are processes that also have to be understood.
Life Processes

Animals and plants are called living organisms.

Although all living things look different from each other, they all do the four life processes. Something is only alive if it does all four processes.

1. Movement – even if it only does a bit.

- Animals usually move their whole bodies when moving. (Think of a man running or a bird flying)
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- Leaves and flowers turn towards the light. (Think of sunflowers following the sunlight)
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2. Reproduction – living things have offspring
- Animals have babies. (From humans to pandas) 

- Plants have seeds which turn into plants. (Oaks have acorns, apples have pips)
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3. Nutrition – taking in food
- Animals eat plants or other animals. 
- Green plants make their own food using sunlight (photosynthesis). 
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4. Growth
- Babies grow into adults. 
- Seedlings grow into bigger plants. 
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Cells

All living organisms are made up of cells. 

Your body is made up of millions of cells. Most cells are tiny and cannot be seen by the naked eye. To see them, you need a microscope.

Animal cell  
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Plant cell
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Even dead things contain cells. As long as something was once alive it contains cells.

Things that never lived are NOT made from cells. They are made up of particles.

The Human Body

The diagram below might look weird, or even disgusting, but it is what all humans look like under the skin.

Note the major organs in the body and try to learn them.

Each one has a special job to do. They are made up of cells.
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Remember, in order of size, it goes:

Cells → Tissue → Organs → Organism

Basic Body Functions

The body does FOUR basic things

1. Your body takes in food and oxygen from the air.

↓

2. Blood carries food and oxygen to the body cells.

↓

3. Body cells use the food we eat, and the oxygen we breathe in, to get energy. Waste substances are sent back into the blood.

↓

4. Blood carries the waste to the lungs and kidneys to be removed.

The Skeleton
You have a skeleton on the inside of your body.
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The skeleton does three jobs:

1.   Protects your body parts
e.g. 
skull protects the brain
ribs protect the heart and lungs
backbone protects the spinal nerve
2.   Supports your body

3.   Lets you move

Movement

Muscles and joints allow movement.
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Joints and muscles

Remember:

· Muscles always work in pairs


· To move a joint, one muscle gets SHORTER (contracts) and pulls the bone while the other muscle gets LONGER and relaxes (but is stretched).


· To move the joint back to where it started, the relaxed muscle contracts.


· Think of all joints as a series of levers and pullies.
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Circulation
The circulatory system, as it is called, is made up of three vital parts which keep you alive:
Blood, blood vessels and the heart.

Blood moves food and oxygen around the body.

It circulates around the body through three kinds of vessel: arteries, veins and capillaries.

The heart pumps the blood through the blood vessels so food and oxygen can get to the cells of the body.

Arteries carry blood AWAY from the heart to the body cells

Veins carry blood back to the heart FROM the body cells

Capillaries allow food and gases to move in and out of the blood
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1. One artery takes blood to the lungs where it picks up oxygen
2. Carbon dioxide from the blood goes into the lungs and is breathed out
3. Veins take the blood back from the lungs to the heart

4. The other artery then takes the blood with oxygen (and food) to all the body cells
5. Veins return the blood from the body cells to the heart and the whole process starts again
The Lungs and Breathing

· The lungs are like two spongy bags filled with millions of tiny air sacs
· Each lung has a good blood supply
· It is the job of the lungs to give oxygen to the blood and remove carbon dioxide
· This happens every time you breathe in and out
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Teeth

Humans have three types of teeth:

Molars: The ones at the back that crush and grind food

Canines: The fangs that are used to tear and stab food

Incisors: The ones at the front that snip, secure, and cut food
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Humans have two sets of teeth in their lives

1. Milk teeth (about 20 teeth): These first appear when you are around six months old, and start to fall around when you are around five.
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2. Permanent teeth (about 32 teeth): Used from five years old, and should not fall out IF you look after them well.
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Bacteria cause tooth decay
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· Sugar left in the mouth after eating food is eaten by bacteria

· The bacteria form a white sticky slime covering the teeth called plaque

· The bacteria in plaque produce acid which rots away the hard enamel and weakens teeth

Five good ways to look after your teeth are:

1. Brushing your teeth at least twice a day to remove plaque.
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2. Flossing your teeth also helps remove plaque and lots of food which bacteria feed on.

[image: image21.jpg]




3. Use toothpaste containing fluoride – scientists believe it keeps teeth strong.
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4. Visit your dentist regularly, to both keep an eye on things and give your teeth a really good clean.
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5. Eat correct foods – not too many sweets, but lots of carrots, apples, and milk. 
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Life Cycle of a Human

You start off here:

[image: image25.jpg]



Healthy Living

To stay fit and keep healthy you need to do:

1. Eat sensibly

2. Take exercise regularly

3. Avoid unnecessary health risks

1. Eating sensibly:
You need a balanced diet, and so need to have a mixture of the seven food groups:

	Food group
	Why you need them
	Which foods have them

	Carbohydrates

    1. Starches
	Energy
	Bread, pasta, cereals, rice

	Carbohydrates

    2. Sugars
	
	Biscuits, cakes, sweets

	Proteins
	For cell growth and repair
	Fish, meat, milk, eggs

	Fats
	For energy
	Milk, butter, cheese, cooking oil, meat

	Vitamins and Minerals
	For healthy cells
	Fruit and vegetables

	Fibre
	Helps move food around the gut
	Wholegrain bread, cereals, fruit and vegetables

	Water
	70% of the body is water
	Drinks
(and some foods)


1. Exercise is important for a healthy body: 
Why is it so important???

· It strengthens the muscles, including the heart

· It develops the lungs

· It helps body coordination develop (so you can catch and throw)

· It uses up food for energy and can prevent the body getting fat

· It can help you sleep at night time

2. Taking health risks can damage the body:
Smoking
This causes heart attacks, blocked arteries, lung cancer and breathing problems. Tobacco contains nicotine which causes addiction.

Solvents

Sniffing glue and paint is extremely dangerous. It damages the brain and is addictive.
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Alcohol

In small amounts it is not as harmful as smoking, but it slows down your reactions. Heavy drinking damages the liver, heart and stomach. It causes your blood pressure to rise.


Drugs

These can be VERY dangerous if misused. Many drugs are addictive. They can cause damage to the brain, other organs, and worse.

Micro-organisms and Disease
Micro-organisms are TINY living things

Micro-organisms or microbes can only be seen through a microscope

There are MILLIONS of micro-organisms in the soil, air, water and even the human body
Some micro-organisms are USEFUL and some are DANGEROUS
Bacteria and viruses are micro-organisms
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Bacteria
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Virus

Helpful micro-organisms do very important jobs:

· Bacteria help to make cheese, vinegar and yoghurt
· Bacteria rot down dead organisms and put nutrients in the soil for plants to help them grow

· Yeast is a microbe that is used to make bread and beer

Harmful micro-organisms can cause disease:

· They can cause things such as flu, chicken pox, Aids, tetanus
· They can cause tooth decay
· They can cause food to go mouldy
Four ways of spreading disease are:
· From coughs and sneezes 
REMEMBER: coughs and sneezes spread diseases.
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· From touching infected objects
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· From insect bites
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· From infected food
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Plants
There are four main parts to a plant, all made to do the four life processes that you should already know.

1. Flowers – necessary for reproduction

Their colour and smell attract insects
They make pollen (male sex cells) which join to the eggs (female sex cells). Part of the flower dies and what is left becomes the new fruit with seeds
2. Leaves – necessary for nutrition

The green chlorophyll in the leaves uses sunlight to change carbon dioxide gas and water into food. 
This is called photosynthesis
3. Stem – necessary to hold and move the plant towards the light


It carries water and minerals from the roots to the rest of the plant

4. Roots – these anchor the plant to the ground so it doesn’t blow away


They have root hairs to soak up water and minerals from the soil. The roots are therefore needed for nutrition
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Nutrition in plants

Obviously, animals can move and search for their food. If we are hungry we can get up, walk around, go to the fridge and find something delicious to eat. Green plants, on the other hand, stay in one place, so they have to make their food another way.
Green plants make their food using sunlight

This process is called:

PHOTOSYNTHESIS



Light 

       Making something
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Three photosynthesis facts:

1. Photosynthesis literally means using light to make food

2. Photosynthesis takes place in green leaves


3. Chlorophyll in the green leaves uses light to change carbon dioxide gas and water into food and oxygen

Growth in Plants
A plant grows best if it gets the right amount of light, water, air, warmth and minerals.

If it does not get enough of this it will not grow as well and may die because of it.

Plants need light, carbon dioxide and water to make food for themselves.

Plants need the right amount of light, carbon dioxide and water. If they do not get enough of any of them they will not be able to make enough food and will die.

Plants need to be at the right temperature.

A plant will not grow well if it is too hot or too cold. It will only cope if it is in the correct environment for that plant – you don’t get too many palm trees in Antarctica!

Minerals are very important for the plant

· Plants get minerals from the water in the soil
· They need nutrients like minerals to keep the plant growing strong and healthy

· If plants do not get all the minerals they need they go yellow, pale, thin or spindly
Parts of a Flower

A plant will not live for ever, so it has to make new plants, just as humans do by having babies. This is called reproduction.
The Reproductive Organs are inside the flower

The job of making new plants is done by the flowers

The flowers contain the pollen and eggs which make seeds

The seeds grow into new plants
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The flower contains both Male and Female parts

The male part is the stamen. The female part is the carpel.
Pollination and Fertilisation

Pollen landing on the sticky stigma is called pollination
Getting the pollen to the female part of the flower is fairly simple and can be achieved by two ways:

1. Insects:   Some flowers are pollinated by insects. Insects are attracted to the flowers by their scent and brightly coloured petals. When they dig around for the tasty nectar they get covered in pollen and carry it to the female stigma.
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2. Wind:   Other flowers are pollinated via the wind. The long male stamens are blown about and the pollen is carried on the wind to the stigma.
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Fertilisation takes place after Pollination
After pollination the pollen grain (male sex cell) and the egg (female sex cell) join
When the pollen and the egg join a seed is made – this is called fertilization
Pollination = Getting the pollen to the stigma

Fertilisation = Joining of the pollen and the egg

Seeds
The fertilized egg becomes a seed

The flower dies and leaves behind a fruit with seeds

The ovary becomes the fruit and contains the seeds

Seed dispersal involves the scattering of seeds

The fruits and seeds must be taken away from the parent plant to stop overcrowding. If not, the seeds will all compete for the same nutrients in the soil and could end up killing each other.

Three ways to disperse a fruit with its seeds are:

· By wind

If the fruits are light they can get picked up and carried in the wind
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· By animals

When animals eat fruit and then poo it out somewhere else the seed is transported as well. This can also happen when the seeds catch on an animal’s fur
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· By explosion

If the seeds are in a skin or pod, when it dries or bursts the seeds fall out
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Fruits and Seeds
Once the pollen and the eggs have come together to make seeds, it is time for the seeds to get on with the important task of growing into new plants.

Germination is when seeds start to grow
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Seeds need three things to germinate:
1. Warmth


2. Air (oxygen)


3. Water

When the conditions are right a seed germinates

A tiny root grows downwards into the soil

A tiny shoot grows up towards the light

It then grows leaves so it can start making its own food

Seeds DO NOT need light to germinate

Seeds have their own stores of food which help it grow until it has its own leaves

Variation and Classification

Remember, if things are alive they are one of two things:

ALIVE





ANIMALS


PLANTS
Animal groups can be divided into two groups:

1. Vertebrates – Animals with a backbone (spine)


2. Invertebrates – Animals without a backbone
Vertebrates
Fish

Breathe with gills

Lay eggs in water

Have fins and scales

Body temperature changes

e.g. trout, salmon, shark
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Amphibians
Born with gills then develop lungs

Lay eggs in water

Damp skin

Body temperature changes

e.g. frog, toad, newt
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Reptiles

Breathe with lungs

Lay eggs on land

Dry scaly skin

Body temperature changes

e.g. alligator, snake, lizard
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Birds

Breathe with lungs

Lay eggs with hard shells

Feathers

Steady body temperature

e.g. penguin, ostrich, falcon
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Mammals

Breathe with lungs

Babies born live

Body hair of fur

Steady body temperature

Feed babies milk

e.g. dog, bat, human, lion
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Invertebrates

Invertebrates are animals with no backbone
These are the three groups of invertebrates you need to know about:

Insects:

e.g. butterflies, ants, beetles

These have six legs
and three body parts
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Arachnids:

e.g. spiders, scorpions

These have eight legs
and two body parts
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Molluscs:

e.g. snails, slugs, octopi

A lot of these have a slimy foot 

and often have a shell
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Plants

All the plants in the world can be put into one of just two groups:
Flowering plants – with flowers
Non-flowering plants – without flowers

Flowering plants

Grasses

Garden Shrubs

Cereals

Deciduous trees

(These are threes that lose their leaves, e.g. oak, birch, chestnut)

Non-flowering plants

Algae

(slime in a pond and seaweed are both algae)

Coniferous Trees

(these are evergreen, keep their leaves and have cones)

Ferns

(these make spores instead of seeds)

Chemistry
chem·is·try  / [kem-uh-stree]
–noun, plural -tries.

	1.
	the science that deals with the composition and properties of substances and various elementary forms of matter. 


	2.
	chemical properties, reactions, phenomena, etc.: the chemistry of carbon.


Comparing Materials

Materials have certain properties which make them useful

We use certain materials for certain jobs, but have you ever thought why?

· Because they are strong (sturdy)

· Steel bridge    >>>
· Plastic container
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· Because they are hard
· Metal hammer
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· Because they are flexible (bendy)

· Fishing rod    >>>
· Leather belt
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· Or rigid (stiff)

· Ladder   >>>
· Metal scaffolding
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· Because they are transparent (see-through)

· Glass   >>>
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· Or opaque (not see-through)

· Fabric (like curtains)              >>>
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· Because they can stretch
· Elastic   >>>
· Lycra
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· Or be compressed (squashed)

· Metal spring
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Conductors and Insulators of Heat

Some materials let heat pass through them easily

· These materials are called thermal conductors


· Metals are good thermal conductors
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· Because heat passes through them quickly, metals normally feel cold

Some materials do not let heat pass through them

· Materials that do not let heat pass though them are called thermal insulators


· Plastic, cork, wood and fabrics are good thermal insulators


· Thermal insulators are good for keeping heat out as well as in
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A GOOD INSULATOR = A POOR CONDUCTOR

Heat travels from a warmer material to a colder one

Conductors and Insulators of Electricity
Conductors let Electricity flow through them

Materials that can carry electricity are called conductors – they conduct electricity.

Metals like copper, iron, steel and aluminium are all good conductors.
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Insulators do not let Electricity flow through them

Materials that can not carry electricity are called conductors – they don’t conduct electricity.

Wood, plastic, glass and rubber are all insulators
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Insulators and Conductors both have important uses
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Electricity can be dangerous!
NEVER touch anything electrical with wet hands, including switches. 
Electricity can be conducted though sweat (salty water) to your body and give you an electric shock, which is not much fun.

Magnetic Materials

Only metals are attracted to magnets
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No other materials are attracted to magnets
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No!
Not all metals are attracted to magnets

Iron & Steel = Yes
Aluminium, Brass & Copper = No
Some magnets are stronger than others
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Horseshoe Magnet – Weak
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Bar Magnet – Strong
Rocks
Not all rocks are the same
Some rocks are HARDER

If you polish hard rocks like flint, marble and granite, they go smooth and shiny.
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  Flint
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    Marble
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  Granite

All GREAT for having in the kitchen – not so good if you’re hit by one!

Some rocks are SOFTER
You can easily scratch or crumble chalk and other soft rocks. 
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 Chalk
Fantastic for drawing with, but don’t press too hard!

Some rocks are IMPERMEABLE

Impermeable means they DO NOT allow water do soak through.

It is mostly hard rocks that are impermeable:
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 Marble Bird Bath
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    Slate Roof

Some rocks are PERMEABLE 
Permeable means they DO allow water do soak through.

It is mostly soft rocks that are permeable:

[image: image77.jpg]


   Limestone
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 Chalk

CONGLOMERATE rocks are made up of lots of different rocks together
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Soil
We need SOIL to grow plants for food.

Soil is made from four things:

Air
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Water
[image: image81.jpg]




Humus
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Worn-down rock
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Soil if full of life

.
Worms and insects live and die in the soil
Microbes (bacteria) break down the dead animals and plants and make humus, part of soil. 
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Solids, Liquids and Gases
All materials can be separated into three different groups. 
These groups are called states.

They are:
Solids
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Liquids
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Gases 
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Mixing Materials
You can mix together solids, liquids and gases
Mixing a SOLID with a LIQUID makes a SOLUTION
Some solids dissolve when you mix them with water (or other liquids).

You can tell they’ve dissolved when you can’t see them any more.

The new liquid is called a solution.

The liquid is called the SOLVENT
The solid is called the SOLUTE
The mixture of the two is called the SOLUTION
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Gravy granules

(solute)
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Hot water

(solvent)
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Delicious gravy!

(solution)

REMEMBER!
You can also mix two liquids together (think of orange squash) and two solids.

Irreversible Changes
An irreversible change means that something changes from one material into another and can never be changed back.

These are irreversible changes:
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Burning



   Baking



Decaying
When some things cook with heat, they change completely:
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Burning fuel is a VERY important irreversible change
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Wood

      Gas


Coal


Oil

When those four fuels burn they produce heat energy, which can heat our homes and help make electricity.
Reversible Changes
Some changes are Reversible.
A reversible change means that although something might change into something that looks or feel different, it can be changed back to how it was originally.
A reversible change is NOT PERMANENT.
FREEZING and MELTING
are reversible changes.
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(Both of those are reversible!)

Dissolving is also a reversible change.

Try this:

Take some salt 

Add it to a glass of water

Heat the water until it boils away (evaporates)

Look in the glass and see what you get…
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Temperature and Water

[image: image118.jpg]Thermometer
Comparisons





Physics
phys-ics  / [fiz-iks]
noun,
	1.
	the science that deals with matter, energy, motion and force 


	
	


Forces
A force is either a PUSH…
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… or a PULL.
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Forces can make things:
  Speed Up

       Slow Down
        Change Direction         Change Shape
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Forces are measured in newtons (N)
We often use a spring-balance, known as a force meter, or newton meter.
1 N (newton) is the force of the Earth’s gravity on an object.

1 N = 102g of mass, but the easiest (rough) way to remember it is: 

10 N = 1kg
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Arrows are used to show the direction of a force.
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The bigger the arrow, the greater the force.
Magnets
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A magnet has a north pole (N)



and a south pole (S)
_______________________________________________________
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A north and south pole attract each other (they move together).

_______________________________________________________
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Two identical poles will repel each other (the move apart).

Friction
Friction is produced when two surfaces touch each other.
The rougher the surface the more friction will be produced. 

Therefore, the faster the object will slow down.

Roads are rough to help people slow down quickly.

OUCH!!!! >>>>>>>>>>>>>>>>
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Smooth surfaces do not slow you down as much.
This can sometimes be to our advantage.

Friction gives us grip




Friction produces heat
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Air Resistance

Air resistance slows down moving objects.
Air actually slows you down when you move through it, just like water does.

To move slowly through the air, you need a large surface area. The larger the surface area the greater the air resistance will be.
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To travel fast though the air, an object needs to be streamlined (or aerodynamic). This means that the shape of the object lets it ‘cut’ though the air.
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Gravity
Gravity pulls all objects towards the centre of the Earth.
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Remember:
What goes up, must come down!
The Earth’s gravitational pull is pretty much the same wherever you are on the planet. In order to escape its pull, you’d need to be a long, long way away.
[image: image144.jpg]



Opposite Forces
When you push or pull, there is an opposite force acting against you.
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This might not seem entirely logical, but trust me. That is why something does not instantly move, or fall over when pushed.
The Planets


         (not to scale)
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	Mercury
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	Venus
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	Earth
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	Mars

	[image: image150.jpg]



	Jupiter
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	Saturn
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	Uranus
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	Neptune
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	Pluto (now classified as a dwarf planet)


Making Sounds
Sound happens when something vibrates.
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               The vibration might be obvious...
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                                … then again, it might not.
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Sounds are transmitted through the air or another material.

1. [image: image167.png]


Vibrating objects make the air or 
material next to it vibrate as well. 
These vibrations can travel through 

the air. 
2. Sound can travel through all kinds of materials: stone, brick, glass and water.
Think of noisy neighbours……
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                                                                                                           …or whale song
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3. Because sound cannot travel through a vacuum (as there is no air), in space no one can hear you scream!!!
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We can hear sounds when the air carrying vibration hits our ear drums.
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i. Vibrating air hits the ear drum and makes it vibrate

ii. The vibrating ear drum is then picked up and decoded by our brains.
OBJECT VIBRATES → AIR VIBRATES → EAR DRUM VIBRATES
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The speed of sound at sea level is:

768 mph
Changing Sound

The more energy in a vibration, the louder the sound produced will be.

Put simply, this means the harder you hit something, the louder the sound will be.
Think: Which would be louder – a mouse on a banjo or a gorilla on the drums?
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vs.
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The pitch is how high or low a note is.

The shorter the vibrating object, the higher pitched the note will be.
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The larger the vibrating object, the lower pitched (deeper) the note will be.
[image: image168.jpg]


[image: image169.jpg]






↑ A boy playing a violin, which makes high notes.

A man playing a double bass, which makes low notes. →
(note: he is a real-sized man, not a little one playing a violin).

The tighter the string, the higher the pitch of a note.
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That is why people tighten guitar strings: if the strings are too loose, the notes sound ‘flat’ and out of tune. Tightening them up restores their pitch to play the correct note.



Solids











Can be cut �or shaped.








Anything you can hold is solid.





The SHAPE and VOLUME of a solid DO NOT CHANGE.





Liquids





Liquids are runny. They flow DOWNWARDS.





The surface of a liquid is a container ALWAYS STAYS LEVEL.





The VOLUME of a liquid DOES NOT CHANGE.





You can make your own gas





Gas not contained will always expand





Gas always fills a container





Air is a mixture of gases








Most are invisible








Gases 
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