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Idea Explanation

Make some flash 
cards or PowerPoint
slides.  Make top 
trumps. 

Write down key words, quotation, 
questions or equations on one side of 
a card.  On the other side, write the 
definition or answer.  Use them to 
test yourself.

Make a poster. Turn your notes into posters with 
lots of colour and illustrations.  
Summarising the key information in a 
different way is an effective way of 
learning and your brain will remember 
the colours more easily.  Do the title 
last!

Draw spider diagrams, 
or for the adventurous
mind maps.

Write the topic/keyword in the 
centre of your page.  Add everything 
you know in subtopics.  Then explore 
each subtopic in turn adding more 
ideas.  Colour/pictures help you 
recall.

Write a song or a rap. Are there songs that stick your head.  
Change the lyrics to the information 
you want to learn.  If you record and 
listen back it will be a more fun way 
of revising.

Plan a lesson If you teach something to someone 
else the chance of recalling it is 
really high.  This has been found to 
be the most effective way of learning 
something for the long term.

Write a story or comic
strip. 

Take the keywords or facts that you 
need to learn and turn them into a 
story or a cartoon.  The sillier the 
story the more likely you are to 
remember it.

Write a quiz.  
Design a game.

Playing is how we learn as young 
children and it is a very powerful way 
of learning throughout life.  If we 
enjoy the game it helps us remember.

Just reading through your books or a knowledge organiser is not 
always an effective way to revise.  Instead, you should do something 
with the information.  Choose an example of the revision methods on 
the pages or see if you can come up with another method.



Multi-disciplinary learning.  Key Stage 3.

What is a conspiracy theory?
Some people believe in things that other people do not.  Here are a 
couple of examples for which there is little evidence.

However, some people then believe that other people are covering it 
all up.  This can lead to some surprising places.

Activity 1:  If there was Bigfoot or a Plesiosaur as shown above 
then how difficult would it be to keep it a secret?  Look up how big 
Lock Ness is and how many people visit it every year.

Activity 2:  Think about these questions / discuss them in a video 
chat with friends:  What happens to you when you believe that the 
entire sections of society are keeping secrets?  How could all 
scientists or the entire government keep a secret?  How difficult 
would it be for 1000s of people to keep a secret?  Why do film 
makers like conspiracy theories for their movies?

Activity 3:  Listen to this radio programme.  It is available on BBC 
Sounds. https://www.bbc.co.uk/sounds/play/m000dfqn

How many conspiracy theories are mentioned?  Which ones have you 
heard about?

Activity 4: Mr Ford once, for a joke spread the rumour that the 
canteen at his college was serving Weetabix that were so cheap, the 
box they came in had more nutritional value as at least it contained 
roughage in the cardboard box. he got into a lot of trouble and had 
to write an apology to be displayed at the college canteen till. Write 
a letter for Mr Ford, to try to explain that he now understands how 
serious disinformation can be, highlighting what might have gone 
wrong.

Activity 5: Craft a conspiracy theory about Mr Ford.  Email him with 
it.  How would you get people to believe it?  How far could you 
stretch it?  How could you stop it once people started believing it –
even if it was you who made it up?

For those of you with access to Disney watch Lion Guard “Beware of 
the Zimwi” episode.  How can belief cause panic?

Activity 6:  Find out how anti-vaccination conspiracy theory has killed 
people.

https://www.iflscience.com/health-and-medicine/one-map-sums-
damage-caused-anti-vaccination-movement/

Activity 7:  Challenge activity.  Research one of the more popular 
myths and present a clear and referenced case to debunk it.

https://www.osce.org/odihr/441101?download=true

https://www.bbc.co.uk/sounds/play/m000dfqn
https://www.iflscience.com/health-and-medicine/one-map-sums-damage-caused-anti-vaccination-movement/
https://www.osce.org/odihr/441101?download=true


Year 9 self-Portraits

Overview: 

To create a self-portrait that has both realistic 

and stylised elements.

To demonstrate the portraiture and mixed 

media skills you have learned so far this year 

in Art.

This diagram shows the rough 
proportions of the human face.
You will learn about this and how to draw 
facial features like the
Eyes below:



PORTRAITS self or not?     Year 9



PORTRAITS CAN BE REALISTIC....  Or 
…… ABSTRACT

Chris Ofili

“No Woman, no cry”



How do you draw the human face?





Knowledge Organiser: Year 9 Summer term Design and make a clock

Pine and MDF

Measuring, marking out and cutting wood and plastic 

Art Deco
Art Deco is a movement in the decorative arts and architecture that originated in the 1920s and developed 
into a major style in western Europe and the United States during the 1930s. Its name was derived from the 
Exposition Internationale des Arts Décoratifs et Industriels Modernes, held in Paris in 1925, where the style 
was first exhibited. Art Deco design represented modernism turned into fashion. Its products included both 
individually crafted luxury items and mass-produced wares, but, in either case, the intention was to create a 

sleek and anti-traditional elegance that symbolised wealth and sophistication.
The art deco style, which above all reflected modern technology, was characterized by smooth lines, 

geometric shapes, streamlined forms and bright, sometimes garish colours

Wood comes in 3 categories: soft 
wood, hard wood and 
manufactured wood.  They have 
different properties and are used 
for many things.

• Use a ruler to measure accurately, use a set square to mark accurate angles, a ruler to draw a straight line and 
use a tenon saw, coping saw or fret saw to cut wood.  Use a junior hacksaw to cut acrylic.

• MEASURE TWICE – CUT ONCE!  Why do we say this in D&T?
• Use wood PVA glue to join wood.  Use epoxy resin to join wood to plastic.

 

Designers and makers are often influenced by past  or current designers and art movements  They can start 
with a design context which leads to a design brief.  The context is explored and a design brief is written.
The designer needs to carry out research to help them to design and make a successful product.

The Iterative Design Process
This is the process of prototyping, testing and refining your product, acting on feedback from your primary 

users and stakeholders. 

Questions to think about when designing and making?
Who is going to use it?      When and where will it be 
used?
What material(s) could I use to make it?  How can I 
make it so that it is as environmentally friendly as 
possible? What impact will it  have on the users life?  
Can it be recycled easily?  How long will it last?

What PPE did you wear in the 
Academy workshop and why?
Can you name and explain the 
logos on the left?

This is the clock mechanism 
you will be using.  What 
information do you need from 
this
to enable you to design and 
make a successful clock?

When you are in the Academy 
workshop it is so important you 
are safe.  We will show you 
what tools to use and how to 
use them safely.  You must 
listen to and respond first time 
to all instructions. 
Can you think of any more 
workshop rules? Why is it so 
important to follow these?  
What does COSHH stand for and 
why is it important in D&T?

Acrylic



Health and Safety 

Cooking (75°C) The danger zone (5°C-63°C)

• Cooking food above 75°C kills
bacteria

• Re-heat food properly, only once. 
Reheat food so 75°C for at least 3 
minutes

• Check the food is 75°C with a 
temperature probe

• Bacteria can grow and multiply 
quickly between 5°C to 63°C. 

• This is called the danger zone
• The optimum temperature for 

bacterial growth is 37°C

Chilling (0°C – 5°C) Freezing (-18°C)

• Keeping food between 0°C and 5°C 
slows down the growth of bacteria

• This extends the shelf life of food
• Chilling food doesn’t change the 

properties much – food looks and 
tastes the same

• Freezing food below -18°C stops 
bacteria growing – they become 
dormant

• Freezing generally extends shelf 
life and the nutrients aren’t lost

• It doesn’t kill the bacteria though. 
They become active again once 
the food defrosts.

Storing food safely

Preparing self for cooking 
• Tie hair back to prevent hair and dandruff falling in food
• Take off coats and blazers 
• Wear an apron to prevent bacteria transferring from our 

clothes to our food 
• Wash hands with hot soapy water to kill bacteria

Preparing the room for cooking 
• Sanitise all work surfaces
• Check equipment is clean and dry
• Tuck all stools in as they can be a trip hazard 
• Put all high risk foods in the fridge to slow bacteria growth

Micro-organisms
Micro-organisms are tiny forms of life. They can only be seen under a 
microscope and are sometimes called microbes.  
They spoil food and make it unsafe to eat because they contaminate it with 
their waste products, their physical presence and the toxins they produce. 

What micro-organisms can spoil food and make it unsafe to 
eat?
There are three groups of micro-organisms that you need to know about that 
spoil food and cause food poisoning.  These are.. 
• Bacteria
• Moulds 
• Yeasts 

Micro organisms need 5 conditions to grow and multiply:
1. A warm temperature
2. Plenty of moisture (water)
3. Plenty of food
4. The right PH level (not too acidic or alkaline
5. Enough time (bacteria split every 10-20 minutes)

High risk foods
• High risk food have ideal conditions for bacteria
• High risk foods are ready to eat foods that could grow harmful bacteria
• They are moist and high in protein which is food for bacteria. 
• High risk foods have a short shelf life – you can’t keep them for long or the 

bacteria might multiply to dangerous levels.

Examples of high risk foods:
Cooked meat, fish and poultry, dairy products (eggs, cheese etc.), gravies, 
stocks and sauces, shellfish, cooked rice

Example exam questions:
What five conditions to bacteria need to grow and multiply? (5 marks) 
What is a high risk food?  (5 marks) 

Wash your 
hands after:
• Coughing
• Sneezing
• Tying shoe 

laces
• Going to the 

toilet 
• Touching 

hair or face 
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Nutrients 
Macro nutrients – needed in large quantities in the diet. The three macro nutrients are:  PROTEIN, CARHOHYDRATES, FAT
Micro nutrients – needed in small quantities in the diet. The two micro nutrients are: VITAMINS, MINERALS 

Nutrition

Carbohydrates
There are two types of carbohydrates, 
complex and simple. They are also known as 
starchy (complex) and sugary (simple). 

Food sources
Starchy – bread, rice, pasta, potatoes, bagels, 
oats, flour, cereal and some vegetables.
Simple – fruit, some vegetables, chocolate, 
sweets, biscuits, cakes 

Function
Starchy/complex carbohydrates are digested 
slowly meaning blood sugar levels gradually 
increase providing a slow, steady release of 
energy. (long term energy).
Sugary/simple carbohydrates are digested 
quickly and provide short term energy
Types: Starchy, sugary and fibrous 

Protein
Proteins are made up of amino acids, often 
referred to as the ‘building blocks’ of the 
body. Non-essential amino acids can be made 
by the body, how ever, essential amino acids 
cant be made by the body and we must get 
from the food we eat. 
High biological Value (HBV) proteins contain 
all the essential amino acids we need and 
generally come from animal sources. Low 
biological value (LBV) proteins are missing one 
of more essential amino acids and generally 
come from plant sources.

Food sources
HBV - beef, pork, lamb, poultry (chicken, 
turkey, duck), fish, cheese, butter milk 
LBV – beans, chickpeas, lentils, peas, nuts, 
seeds, found in smaller amounts in some 
vegetables such as spinach and broccoli. 

Function
Needed for growth from childhood to 
adulthood and the growth of nails, hair and 
muscle mass, repair of muscles, tissues and 
organs after illness or injury and to make 
enzymes for digestion and antibodies to stop 
us getting ill.
Types: High biological Value (HBV) and Low 
biological Value (LBV) 

Fat
There are two types of fat, saturated and non saturated.  
Saturated fats are classed as ‘unhealthy fats’, they are solid at 
room temperature and are generally animal based. 
Unsaturated fats are classed as ‘healthier fats’ and are liquid 
or soft at room temperature and come from plant based 
sources. 

Food sources
Animal –beef, chicken skin, processed meat (sausages, salami, 
pepperoni), bacon, butter, cheese, full fat milk
Plant – vegetable oils (sunflower, olive, rapeseed), avocado, 
nuts, seeds 

Function
Keeps us warm (provides insulation), secondary source of 
energy, protects vital organs and bones.

Example exam questions:
What are the two types of fat? (2 marks) 
Explain the difference between a HBV and LBV 
protein (6 marks) 
What percentage of our daily energy should 
come from fats? (1 mark) 
What are the main differences between 
saturated and unsaturated fats? (6 marks)
How can one make healthy choices when 
choosing complex carbohydrates? (2 marks)

Energy

Carbohydrates Fat Protein

Energy intake

50% -
carbohydrates

35% - Fat

15% - Protein 
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Obesity

What is it? 
It is very common, it affects roughly 1 in 4 adults in the UK. Body Mass Index 
(BMI) is often used to check if someone is overweight or obese. 

Causes
• An incorrect balance of energy – a person consumes more calories than they 

burn off. 
• Eating lots of foods high in fat and sugar
• Having a sedentary lifestyle (little or no physical activity) 

Health problems 
• Increases your blood pressure and raises cholesterol levels – this puts you at 

higher risk of coronary heart disease
• Greater risk of developing type 2 diabetes
• Breathing difficulties, tiredness and low self-esteem are all common

Coronary Heart Disease  (CHD) 

What is it? 
Your cardiovascular system consists of your heart and blood vessels. CHD is when 
coronary arteries (which supply the heart with blood fill of oxygen) are narrowed because 
they are filled with fatty deposits. 

Causes
• Eating lots of saturated fats
• Being physically inactive – exercise keeps the heart and cardiovascular system healthy 
• Smoking – this damages the lining of arteries
• High blood pressure 

Health problems 
• Chest pains (angina)
• Blood clots can form which suddenly block flow to the heart, the heart doesn’t get 

enough oxygen which can cause a heart attacked (which can be fatal) 

Dietary related health problems

Anaemia – can be caused by an Iron Deficiency 

What is it? 
Iron is needed to make red blood cells – these cells carry oxygen 
from the lungs and travel in your blood around your body. People with 
anaemia have a reduced amount of blood cells. 

Causes
• Not eating enough iron-rich foods 
• Women lose iron during their periods 
• Pregnant women lose iron to their baby during pregnancy 

Health problems 
Tiredness, pale complexion, heart palpitations, headaches, abnormal 
fingernails 

Diabetes

What is it? 
Diabetes lets your blood glucose levels run out of control. Insulin is a hormone 
that allows glucose to be absorbed by the body. If there is too much glucose in 
the blood, the pancreas produces insulin to reduce the blood glucose level. Type 
2 diabetes is a disorder where blood glucose levels stay too high – the pancreas 
either can’t produce enough insulin or the body resists it.

Causes
• Being over weight or obese
• Excessive sugar in the diet can leave to obesity, increasing the risk of type 2 

diabetes – this is affecting more young people.

Health problems 
• Poor eye sight, limb numbness, kidney failure and CHD.
• Tired and thirsty
• The body passes out glucose by passing urine more often

12



Too much sugar can cause:
1. Weight gain (which can lead to 

obesity)
2. Tooth decay
3. Diabetes (your body cannot 

produce enough/any insulin to 
regulate your blood sugar levels)

Too much salt can cause: 
1. High blood pressure (this can 

increase your risk of heart disease 
and a stroke). 

Too much saturated fat can cause: 
1. Weight gain (which can lead to 

obesity)
2. Raise cholesterol (this narrows 

arteries making it harder for the 
blood to travel around, putting you 
at risk of heart disease).

Skeletal issues
Rickets -Soft and weak bones, 
this occurs in children with a 
calcium or vitamin D 
deficiency.  Can cause pain in 
the bones.

Osteoporosis - It is a bone 
disease that weakens bones 
and makes them brittle, 
increasing the chance of them 
breaking from simply falls.

Tooth decay - Plaque is a 
sticky substance that contains 
lots of bacteria. It builds up on 
your teeth over time. Bacteria 
feeds on sugars and create 
acids that can destroy tooth 
enamel and cause tooth decay. 

Example exam questions:
Explain three causes of obesity (6 marks) 
What is the function of sugary and starchy carbohydrates (2 marks) 
Why is protein especially important for children? (2 marks) 
What are the functions of fat? (3 marks)
List 5 food sources of plant based protein (5 marks) 

How does starch thicken a sauce (2 marks)
Give an example of fruit that turns brown due to enzyme browning (1 
mark)
Which is the best type of flour to use when bread making and why. (3 
marks) 

Dietary related health problems Food Science 
Starch gelatinisation
The starch particles absorb the liquid and swell when heated.  The starch granules 
burst open and release their starch into the liquid. This causes the liquid to thicken. 
The more starch, the thicker the liquid. 

Enzyme Browning
Enzymes in fruit cause then to ripen. When you slice fruits, the oxygen in the air 
turns the fruit brown. Enzymes in the fruit speed up this process. E.g. apples and 

pears.

Shortening 
Shortening gives foods a crumbly texture. When you rub butter into flour you cover 
the flour particles with fat, this gives the flour a waterproof coating. This prevents 
the long gluten molecules from forming when the liquid is added to the flour. This 
means the dough cannot become stretchy and baked goods like shortbread keep a 
‘short’ (firm and crumbly) hence the name shortening. 

Ingredient Function

Strong white 
bread flour

High in gluten to give the bread structure.
Bulking ingredient of the dough.

Salt Gives flavour.

Sugar Food for the yeast so it can multiply quickly.

Yeast When given food (sugar) and warmth and moisture (water) it 
ferments producing co2 and alcohol which helps the dough rise 
and become light and fluffy.

Warm water This activates the yeast so it can start to ferment.

Bread making 
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The Eatwell guide 
The Eatwell guide
The Eatwell guide is a government guide designed to show you the proportions of different foods groups you 
should eat over a day or more. 
Tips on making healthy choices from the eatwell guide: 
Fruit and vegetables: eat 5 portions of fruit and vegetables a day, this should make up 1/3 of your plate a day, 
fresh, frozen, canned, dried and fruit juice/smoothies all count, don’t exceed 150ml of fruit juice/smoothie a day 
as it can cause tooth decay, try snacking on fruit over high sugar and fat foods, 
Potatoes, bread, rice, pasta and other starchy carbohydrates: choose non-sugary cereals, leave the skin on 
potatoes, choose wholemeal options of foods such as bread, rice and pasta. 
Oils and spreads: choose unsaturated fats such as vegetable oils and margarine over butter, use in small amounts.
Dairy and alternatives: choose lower fat options such as skimmed milk and low fat and salt cheese, choose low 
sugar yogurts and add fruit as a natural sweetener.
Beans, pulses, fish, eggs, meat and other proteins: eat more beans and pulses as they are high in fibre and fill you 
up for longer, cut the visible fat off meat, choose lower fat meat options, eat 2 portions of fish a week. 
Water: drink 2-3 litres of water a day, choose lower sugar option drinks. 

1. Base your meals 
on starchy 
carbohydrates

• This should make up 1/3 of your diet
• Chose high fibre, whole grain options e.g. pasta, rice
• Try to include one starchy food with each meal 

5. Eat less salt –
no more than 6g a 
day for adults

• Eating too much salt can raise blood pressure, this puts 
you at high risk of heart disease or a stroke

• Most of the salt you eat is already in food, check the 
labels to help you choose low salt options 

2. Eat lots of fruit 
and vegetables

• Try adding a banana to cereal or swap crisps for fruit
• Always serve main meals with two vegetables
• Beans and pulses can count as 1 of your 5 portions

6. Get active and 
be a healthy 
weight

• Regular exercise can reduce your risk of getting serious 
health conditions 

• Aim for 150 minutes of exercise a week

3. Eat more fish –
including one portion 
of oily fish

• Fish is a source of protein and vitamins and minerals
• It contains omega 3 (good for eyes, skin, brain heart)
• Oily fish includes: salmon, herring, mackerel, sardines

7. Don't get 
thirsty

• 6-8 cups a day, 2-3 litres
• Avoid sugary and fizzy drinks as they’re bad for teeth
• Remember fruit juice and smoothies is also high in sugar

4. Cut down on 
saturated fat and 
sugar

• All types of fat are high in energy and should be eaten 
in small amounts

• Excess sugar can cause weight gain and tooth decay 

8. Don't skip 
breakfast

• Kick starts you for the day
• choose healthy low fat, sugar and salt and high fibre 
• Choose low sugar cereals and granola 

8 Guidelines for Healthy Eating
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Reference intake 

Example exam questions:
Seasonal produce and air miles
What are the advantage of buying 
locally produced, seasonal produce? (6 
marks) 
Explain the disadvantages of buying 
imported foods. (10 marks)
Explain the term ‘air miles’ (3 marks) 
Explain the term ‘seasonal produce’ (3 
marks) 
How might a restaurant use the fact 
they only use 

Food packaging
Compare the two dishes and explain 
which dish is a healthier choice. Use 
the traffic light system to help you 
with your answer (6 marks).
Why is it important to include a 
vegetarian symbol on food packaging 
of vegetarian products? (2 marks)

You'll see reference intakes referred to on food labels. They show you the maximum amount of calories and nutrients 
you should eat in a day. Most packaging has a colour coded label on the front to help you make healthy choices. 

Reference in take amounts:
Kcal (calories) – 2000
Total Fat -70g
Saturated fat – 20g
Sugar – 90g
Salt – less that 6g

Reference intakes are not meant to be targets. They just give you a rough idea of how much energy you should be eating each 
day, and how much fat, sugar, salt and so on.
The percentages represent how much of your reference intake is in the product, e.g. the product has 3.0g of FAT in it, that is 
4% of 70g of fat. 

Food Packaging 

Red means HIGH in that nutrient
Amber means MEDIUM in that nutrient
Green means LOW in that nutrient 

Giving farmers a fair 
price for their products.

Forest Stewardship 
Council – helping 
effectively manage 
forests.

Suitable for home 
freezing.

Eggs have been produced 
to the highest standards 
of food safety. 

Vegetarian approved –
free from animal 
products.

This product can be 
recycled. 

A British organisation 
that promotes and 
regulates food quality.

Tidy man – do not 
litter.

Food which abides by the 
Islamic law. The Islamic way 
of slaughtering is cutting the 
throat and draining the blood. 

An ethical food label –
helping farm animals 
have a good life.

Food packaging
Food is packaged to protect the 
product during transport and whilst 
sitting on shelves.

Why is food labelling important?
Symbols on packaging show important 
information to customers.
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Brownies

Ingredients

100g butter

110g dark chocolate (and 
extra chocolate chunks to go 
into the mix)

2 eggs

75g Sugar

50g muscovado sugar

75g plain flour

Equipment

Saucepan, metal bowl, spoon, 
jug, weighing scales, baking 
tin

Skills 
Melting, using a bain-marie, 
mixing, baking 

Method

1. Place margarine, muscovado sugar and chocolate in the 
bowl and place on top of sauce pan with water.

2. Leave until melted and stir well.

3. In a separate bowl, mix eggs and caster sugar well.

4. Stir in the chocolate mix.

5. Add the flour and mix until all the flour is combined.

6. Add mixture to a greased baking tray

7. Bake in the oven 30-35min.

8. Remove from oven and cut into 8 pieces.



Pizzas 
Ingredients (makes 12)

• 200g strong white flour

• 50g ground semolina (or use 
50g extra flour)

• 1tsp salt

• ½ tps sugar

• 170ml warm water

• 4tbsp tomato passata

• Grated cheese

• Toppings of your choice: 2 
meat and 3 veg 

Equipment

Knife, chopping board, wooden 
spoon, bowl, jug, grater, rolling 
pin, cookie cutter

Skills: Rich yeast dough, 
kneading, baking, grating, 
shaping,

1. Pre-heat the oven to 200°CWeigh flour and add to a bowl, 
add yeast and salt and sugar. 

2. Create a well in the middle of the flour and add the oil, then 
gradually add the warm water and mix (make sure not to 
add all at once or the dough will be too wet)

3. When smooth, work the dough on the worktop until elastic 
and smooth, set aside to rise while preparing the filling.

4. Wash, peel, slice your vegetables, grate the cheese.

5. If using any meat – prepare that too.

6. When all is prepared, roll out the dough thinly on a baking 
tray. 

7. Use a cookie cutter to cut out circle. Place in an oiled cup 
cake tray.

8. Add the tomato sauce, toppings and cheese.

9. Bake until crispy (20min)



LasagneIngredients 

6 Lasagne sheets

Sprinkle of cheese for the top

1 tomato 

For the Filling

250-500g Mince Meat

1 onion

1 tin of tomatoes

Salt, pepper, herbs

For the Sauce

30g butter

30g flour

300 ml Milk

60g Cheese

Equipment

Chopping board

Knife

Jug

Grater

Whisk

Wooden spoon

Frying pan

Sauce pan

Skills

Frying

Making a white sauce

1. Chop onion and garlic

2. Start frying the onion and garlic add  the meat. 

3. When meat is cooked, add the tomatoes and simmer until 

thickened, add seasoning

4. Making the sauce: in the saucepan melt the butter and flour.

5. When melted switch of the heat and add the milk, little at a time 
then mixing in.

6. When ALL the milk is mixed in then switch the heat on and 
constantly whisk until its thickened (boiling point). Switch off 
and stir through the cheese.

7. CONSTRUCTION – ½ mince, pasta, ½ cheese sauce. Repeat: 

½ mince, pasta, ½ cheese sauce.

8. Add your remaining grated cheese on top and a sliced tomato.

9. Bake for 40 minutes.



19



20





INFECTION 
AND 

RESPONSE

Used to immunise a large proportion of 
the population to prevent the spread of a 

pathogen
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by 
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White blood cells detect pathogens in 
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into the blood. 
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White blood cells detect pathogens. 
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antibiotics e.g. penicillin

Kill infective bacteria inside 
the body. Specific bacterial 
infections require specific 
antibiotics.

Painkillers
and other 
medicines

e.g. aspirin, 
paracetamol
, ibuprofen

Drugs that are used to treat 
the symptoms of a disease. 
They do not kill pathogens

Antibiotics 
cannot be use 
to treat viral 
pathogens

It is difficult to 
develop drugs to 

kill viruses 
without harming 

body tissues 
because viruses 

live and 
reproduce inside 

cells

Antibiotics have greatly reduced deaths 
from infectious bacterial disease

Bacteria 
can 

mutate

Sometimes this 
makes them resistant 

to antibiotic drugs. 

Traditionally drugs were extracted from plants and 
microorganisms

Digitalis Aspirin Penicillin

Extracted from 
foxglove plants 
and used as a 
heart drug

A painkiller and
anti-
inflammatory 
that was first 
found in willow 
bark

Discovered by 
Alexander 
Fleming from 
the Penicillium
mould and used 
as an antibiotic
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 d
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Drugs have to be tested and trialled before 
to check they are safe and effective

N
e

w
 d

ru
gs

 a
re

e
xt

e
n

si
ve

ly
 

te
st

e
d

 f
o

r:

Efficacy Make sure the drug works

Toxicity
Check that the drug is not 
poisonous

Dose
The most suitable amount to 
take

Preclinical trials - using cells, tissues and live animals - must be 
carried out before the drug can be tested on humans.

Clinical trials use healthy volunteers and patients

Stage 1 Stage 2 Stage 3 Stage 4

Healthy 
volunteer
s try small 
dose of 
the drug 
to check it 
is safe 
record 
any side 
effects

A small 
number 
of 
patients 
try the 
drug at a 
low dose 
to see if 
it works

A larger 
number of 
patients; 
different
doses are 
trialled to 
find the 
optimum 
dose

A double 
blind trial 
will occur. 
The patients
are divided 
into groups. 
Some will be 
given the 
drug and 
some a 
placebo.

Double blind trial: 
patients and scientists 

do not know who 
receives the new drug or 
placebo until the end of 

the trial. This avoids 
bias.

A placebo can look identical to the new 
drug but contain no active ingredients

M
o

n
o

cl
o

n
al

 a
n

ti
b

o
d

ie
s

M
o

n
o

cl
o

n
al

an
ti

b
o

d
ie

s Identical 
copies of 
one types

of 
antibody 
produced 

in 
laborator

y

1. A mouse is injected with 
pathogen

2. Lymphocytes produce 
antibodies

3. Lymphocytes are removed 
from the mouse and fused with 
rapidly dividing mouse tumour 
cells

4. The new cells are called 
hybridomas

5. The hybridomas divide rapidly 
and release lots of antibodies 
which are then collected

Specific to one binding site on the antigen. Can target 
specific chemicals or cells in the body

Monoclonal antibodies can be used in a variety of ways

Diagnosis
Detecting
pathogens

Detecting
molecules

Treatment

e.g.
pregnancy 
test –
measure 
the level 
of 
hormones

Can detect 
very small 
quantities of 
chemicals in 
the blood

Fluorescent
dye can be 
attached so it 
can be seen 
inside cells or 
tissues

Bound to 
radioactive 
substance, 
toxic drug or 
chemical 
Cancer cells 
are targeted 
to normal 
body cells are 
unharmed

Created more side effects than expected (fatal in some cases) and are not as 
widely used as everybody hoped when first developed.



INFECTION 
AND 

RESPONSE

Used to immunise a large proportion of 
the population to prevent the spread of a 

pathogen

Small 
amount of 

dead or 
inactive form 

of the 
pathogen

1st infection
by 

pathogen

White blood cells detect pathogens in 
the vaccine. Antibodies are released 
into the blood. 

Re-
infection by 

the same 
pathogen

White blood cells detect pathogens. 
Antibodies are made much faster and in 
larger amounts. A
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e.g. penicillin

Kill infective bacteria inside 
the body. Specific bacterial 
infections require specific 
antibiotics.

e.g. aspirin, 
paracetamol
, ibuprofen

Drugs that are used to treat 
the symptoms of a disease. 
They do not kill pathogens

Antibiotics 
cannot be 

use to treat 
viral 

pathogens

It is difficult to 
develop drugs to 

kill viruses 
without harming 

body tissues 
because viruses 

live and 
reproduce inside 

cells

Antibiotics have greatly reduced deaths 
from infectious bacterial disease

Bacteria 
can 

mutate

Sometimes this 
makes them resistant 

to antibiotic drugs. 

Digitalis Aspirin Penicillin

Extracted from 
foxglove plants 
and used as a 
heart drug

A painkiller and
anti-
inflammatory 
that was first 
found in willow 
bark

Discovered by 
Alexander 
Fleming from 
the Penicillium
mould and used 
as an antibiotic
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Drugs have to be tested and trialled before 
to check they are safe and effective

Efficacy Make sure the drug works

Toxicity
Check that the drug is not 
poisonous

Dose
The most suitable amount to 
take

Preclinical trials - using cells, tissues and live animals - must be 
carried out before the drug can be tested on humans.

Clinical trials use healthy volunteers and patients

Stage 1 Stage 2 Stage 3 Stage 4

Healthy 
volunteer
s try small 
dose of 
the drug 
to check it 
is safe 
record 
any side 
effects

A small 
number 
of 
patients 
try the 
drug at a 
low dose 
to see if 
it works

A larger 
number of 
patients; 
different
doses are 
trialled to 
find the 
optimum 
dose

A double 
blind trial 
will occur. 
The patients
are divided 
into groups. 
Some will be 
given the 
drug and 
some a 
placebo.

Double blind trial: 
patients and scientists 

do not know who 
receives the new drug or 
placebo until the end of 

the trial. This avoids 
bias.

A placebo can look identical to the new 
drug but contain no active ingredients

M
o

n
o

cl
o

n
al

 a
n

ti
b

o
d

ie
s

Identical 
copies of 
one types

of 
antibody 
produced 

in 
laborator

y

1. A mouse is injected with 
pathogen

2. Lymphocytes produce 
antibodies

3. Lymphocytes are removed 
from the mouse and fused with 
rapidly dividing mouse tumour 
cells

4. The new cells are called 
hybridomas

5. The hybridomas divide rapidly 
and release lots of antibodies 
which are then collected

Specific to one binding site on the antigen. Can target 
specific chemicals or cells in the body

Diagnosis
Detecting
pathogens

Detecting
molecules

Treatment

e.g.
pregnancy 
test –
measure 
the level 
of 
hormones

Can detect 
very small 
quantities of 
chemicals in 
the blood

Fluorescent
dye can be 
attached so it 
can be seen 
inside cells or 
tissues

Bound to 
radioactive 
substance, 
toxic drug or 
chemical 
Cancer cells 
are targeted 
to normal 
body cells are 
unharmed

Created more side effects than expected (fatal in some cases) and are not as 
widely used as everybody hoped when first developed.



INFECTION 
AND 

RESPONSE

Used to immunise a large proportion of 
the population to prevent the spread of a 

pathogen

White blood cells detect pathogens in 
the vaccine. Antibodies are released 
into the blood. 

White blood cells detect pathogens. 
Antibodies are made much faster and in 
larger amounts. 
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Kill infective bacteria inside 
the body. Specific bacterial 
infections require specific 
antibiotics.

Drugs that are used to treat 
the symptoms of a disease. 
They do not kill pathogens

Antibiotics 
cannot be 

use to treat 
viral 

pathogens

It is difficult to 
develop drugs 
to kill viruses 

without 
harming body 

tissues because 
viruses live and 

reproduce 
inside cells

Antibiotics have greatly reduced deaths 
from infectious bacterial disease

Bacteria 
can 

mutate

Sometimes this 
makes them resistant 

to antibiotic drugs. 

Extracted from 
foxglove plants 
and used as a 
heart drug

A painkiller and
anti-
inflammatory 
that was first 
found in willow 
bark

Discovered by 
Alexander 
Fleming from 
the Penicillium
mould and used 
as an antibiotic
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Drugs have to be tested and trialled before 
to check they are safe and effective

Make sure the drug works

Check that the drug is not 
poisonous

The most suitable amount to 
take

Preclinical trials - using cells, tissues and live animals - must be carried out 
before the drug can be tested on humans.

Clinical trials use healthy volunteers and patients

Stage 1 Stage 2 Stage 3 Stage 4

Healthy 
volunteer
s try small 
dose of 
the drug 
to check it 
is safe 
record 
any side 
effects

A small 
number 
of 
patients 
try the 
drug at a 
low dose 
to see if 
it works

A larger 
number of 
patients; 
different
doses are 
trialled to 
find the 
optimum 
dose

A double 
blind trial 
will occur. 
The patients
are divided 
into groups. 
Some will be 
given the 
drug and 
some a 
placebo.

Double blind trial: 
patients and scientists 

do not know who 
receives the new drug or 
placebo until the end of 

the trial. This avoids 
bias.

A placebo can look identical to the new 
drug but contain no active ingredients

M
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cl
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1. A mouse is injected with 
pathogen

2. Lymphocytes produce 
antibodies

3. Lymphocytes are removed 
from the mouse and fused with 
rapidly dividing mouse tumour 
cells

4. The new cells are called 
hybridomas

5. The hybridomas divide rapidly 
and release lots of antibodies 
which are then collected

Specific to one binding site on the antigen. Can target 
specific chemicals or cells in the body

e.g.
pregnancy 
test –
measure 
the level 
of 
hormones

Can detect 
very small 
quantities of 
chemicals in 
the blood

Fluorescent
dye can be 
attached so it 
can be seen 
inside cells or 
tissues

Bound to 
radioactive 
substance, 
toxic drug or 
chemical 
Cancer cells 
are targeted 
to normal 
body cells are 
unharmed

Created more side effects than expected (fatal in some cases) and are not as 
widely used as everybody hoped when first developed.



INFECTION 
AND 

RESPONSE

Used to immunise a large proportion of 
the population to prevent the spread of a 

pathogen
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Antibiotics 
cannot be 

use to treat 
viral 

pathogens

It is difficult to 
develop drugs 
to kill viruses 

without 
harming body 

tissues 
because 

viruses live 
and 

reproduce 
inside cells

Antibiotics have greatly reduced deaths 
from infectious bacterial disease

Bacteria 
can 

mutate

Sometimes this 
makes them resistant 

to antibiotic drugs. 
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Drugs have to be tested and trialled before 
to check they are safe and effective

Preclinical trials - using cells, tissues and live animals - must be 
carried out before the drug can be tested on humans.

Clinical trials use healthy volunteers and patients

Stage 1 Stage 2 Stage 3 Stage 4

Double blind trial: 
patients and scientists 

do not know who 
receives the new drug or 
placebo until the end of 

the trial. This avoids 
bias.

A placebo can look identical to the new 
drug but contain no active ingredients
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Specific to one binding site on the antigen. Can target 
specific chemicals or cells in the body

Created more side effects than expected (fatal in some cases) and are not as 
widely used as everybody hoped when first developed.



Next Level
Electricity 

Circuit symbols 

Se
ri

e
s 

an
d

 p
ar

al
le

l 
ci

rc
u

it
s

Cell
Batter

y
Switch Lamp Ammeter

Volt 
meter

Store of 
chemical 
energy

Two or 
more 

cells in 
series

Breaks 
circuit,
turning 

current off

Lights 
when 

current 
flows

Measures 
current

Measures 
potential 
difference

C
u

rre
n

t, p
o

te
n

tial 
d

iffe
re

n
ce

 an
d

 re
sistan

ce

Energy 
transfer

s

Domestic 
uses and 

safety

Static electricity

Current Flow of electrical charge Ampere (A)

Potential 
difference (p.d.)

How much electrical 
work is done by a cell

Volts (V)

Charge
Amount of electricity 
travelling in a circuit

Coulombs 
(C)

Diode LED LDR Fuse Resistor
Variable 
resistor

Thermistor

Current 
flows 

one way

Emits light
when 

current 
flows

Resistance 
low in bright 

light

Melts when 
current is 
too high

Affects the 
size of 
current 
flowing

Allows 
current 

to be 
varied

Resistance 
low at high 

temp

3
p

in
 p

lu
g

Live - Brown
Carries p.d from 

mains supply.

p.d between live 
and earth = 

230V

Neutral -
Blue

Completes the 
circuit.

p.d. = OV

Earth –
Green and 

Yellow 
stripes

Only carries current
if there is a fault.

p.d. = 0V

Series 
circuit

Current is the 
same in all 

components. 

Total p.d. from 
battery is shared 
between all the 

components.

Total resistance is the 
sum of each 

component’s resistance. 

Parallel 
circuit

Total current is 
the sum of  each 

component’s 
current. 

p.d. across all 
components is the 

same.

Total resistance is less 
than the resistance 

value of the smallest
individual resistor. 

El
ec

tr
o

n
s 

ca
rr

y 
cu

rr
en

t.
  E

le
ct

ro
n

s 
ar

e 
fr

ee
 t

o
 m

o
ve

 in
 m

et
al

.

‘Earthing’ a safety 
device; Earth wire 

joins the metal case.  

Charge = Current X time Q = I X t

Series Parallel

A circuit 
with one 

loop

A circuit 
with two or 
more loops

C
h

an
gi

n
g

cu
rr

en
t

Change the p.d. of the cells

Add more components

Ammeter Set up in series with components

Voltmeter Set up parallel to components

Resistance 
(Ω)

A measurement of how much current 
flow is reduced

The higher the resistance, the more difficult  it is for 
current to flow.

Increasing resistance, reduces current.

Increasing voltage, increases current.

Resistance = 
Potential 

difference ÷
Current

R = V ÷ I

Ohmic
conduct

or

At a constant temperature, 
current is directly 

proportional to the  p.d. 
across the resistor.

Filamen
t lamp

As current increases, the 
resistance increases. The 
temperature increases as 

current flows.

Diode
Current flows when p.d. 
flows forward. Very high 

resistance in reverse.

C
u

rre
n

t –
P

o
te

n
tial 

d
iffe

re
n

ce
 grap

h
s

C
o

n
tro

llin
g 

cu
rre

n
t

C
u

rre
n

t 
an

d
 C

h
arge

Alternating current Direct current

p.d. switches
direction many 
times a second, 
current switches 

direction 

p.d. remains in 
one direction, 
current flows 

the same 
direction

Generator. Cell or battery.

Thermistor LDR

Resistance varies with 
temperature

Resistance varies 
with light intensity

Resistance decreases 
as temperature

increases.

Resistance 
decreases as light

increases.

To
ta

lp
.d If cells are joined in 

series, add up 
individual cell values

Power (W) = potential difference X current R = V X I

P = I2 X RPower = (current)2 X resistance

Work is done when 
charge flowing.

Energy transferred = Power X time E = P X t

N
at

io
n

al
 

G
ri

d

Distributes
electricity

generated in power 
stations around UK

Step-up
transformers

Step-down
transformers

Increase voltage,
decrease current

Decrease voltage, 
increase current

Increases efficiency,  
reduces heat loss.

Makes safer for 
houses.

St
at

ic
  

el
ec

tr
ic

it
y

Electrical 
charge is 

stationary

When two insulating material are 
rubbed together, electrons move from 
one material to the other. 

Mains 
supply

Frequency
50Hz, 230V

Like charges Repel

Unlike 
charges

Attract

Sh
o

ck
s Walking on carpet causes friction.  Electrons move to the 

person and charge builds up. When the person touches a 
metal object, the electrons conduct away, making a spark.

El
ec

tr
ic

 f
ie

ld
s Charged objects create electric fields around 

them. Strongest closest to the object. The field 
direction is the direction of force on a positive 
charge.  Add more charge increases field 
strength. 



Electricity 

Circuit symbols 
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d

 re
sistan

ce

Energy 
transfer

s

Domestic 
uses and 

safety

Static electricity
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.



PARTICLE 
MODEL OF 

MATTER

Pressure

C
h

an
ge

 o
f state

Internal energy and 
energy transfers

Density = mass ÷ volume.

State Particle arrangement Properties

Solid 

Packed  in a regular 
structure.  Strong forces 
hold in place so cannot 

move.

Difficult to change 
shape.

Liqui
d

Close together, forces keep 
contact but can move 

about.

Can change shape but 
difficult to compress.

Gas 

Separated by large 
distances. Weak forces so 

constantly randomly 
moving.

Can expand to fill a 
space, easy to compress.

P
article

 m
o

d
e

l

Change in thermal energy = 
mass X specific heat capacity X

temperature change.

Energy needed = mass X specific latent heat.

P = m ÷ V

Units

Density Kilograms per metre cubed (kg/m3)

Mass Kilograms (kg)

Volume Metres cubed  (m3)

Energy needed Joules (J)

Specific latent heat Joule per kilogram (J/kg)

Change in thermal energy Joules (J)

Specific heat capacity
Joule per kilogram degrees Celsius 

(J/kg°C)

Temperature change Degrees Celsius ( °C)

Pressure Pascals (Pa)

∆E= m X c X ∆θ

K
in

e
tic th

e
o

ry o
f gase

s

Gas particles are in a constant 
state of random motion. 

No kinetic energy is lost when gas 
particles collide with each other or 

the container.

Temperature of gas is linked to 
the average kinetic energy of the 

particles.

If kinetic energy increases so does 
the temperature of gas.

Pressure of a fixed volume of gas 
increases as temperature 

increases (temperature increases, 
speed increases, collisions occur 
more frequently and with more 

force so pressure increases).

PV  = constant.

Freezing
Liquid turns to a solid. 

Internal energy decreases.

Melting
Solid turns to a liquid. 

Internal energy increases.

Boiling / 
Evaporating

Liquid turns to a gas. 
Internal energy increases.

Condensation
Gas turns to a liquid. 

Internal energy  decreases.

Sublimation
Solid turns directly into a 

gas.  Internal energy 
increases.

Conservation 
of mass

When substances change 
state, mass is conserved.

Physical
change

No new substance is made, 
process can be reversed.

Specific 
Latent Heat

Energy needed to change 1kg of a 
substance’s state

Specific 
Latent Heat 

of Fusion 

Energy needed to change 1kg of solid 
into 1 kg of liquid at the same 

temperature

Specific 
Latent Heat 

of 
Vaporisation 

Energy needed to change 1kg of liquid 
into 1 kg of gas at the same temperature

In
te

rn
al

 e
n

er
gy

Energy 
stored inside 
a system by 

particles

Internal energy is the total kinetic and 
potential energy of all the particles (atoms 

and molecules) in a system.

Heating 
changes the 

energy 
stored within 

a system

Heating causes a change in state. As particles 
separate, potential energy stored increases. 

Heating increases the temperature of a 
system. Particles move faster so kinetic 

energy of particles increases.

∆E= m X L

Density
Mass of a substance 

in a given volume

PHYSICS ONLY: when you do work the 
temperature increases e.g. pump air 
quickly into a ball, the air gets hot 
because as the piston in the pump 
moves the particles bounce off 
increasing kinetic energy, which causes a
temperature rise. 

Reducing the volume 
of a fixed mass of gas 

increases the pressure.

Halving the volume
doubles the pressure.

Specific 
Heat 

Capacit
y

Energy needed 
to raise 1kg of 
substance by 

1°C

Depends on:
• Mass of substance
• What the substance is 
• Energy put into the 

system.

P1V1 = P2V2



PARTICLE 
MODEL OF 

MATTER

Pressure

C
h

an
ge

 o
f state

Internal energy and 
energy transfers

Density = mass ÷ volume.

State Particle arrangement Properties

Packed  in a regular 
structure.  Strong forces 
hold in place so cannot 

move.

Difficult to change 
shape.

Close together, forces keep 
contact but can move 

about.

Can change shape but 
difficult to compress.

Separated by large 
distances. Weak forces so 

constantly randomly 
moving.

Can expand to fill a 
space, easy to compress.

P
article

 m
o

d
e

l

Change in thermal energy = 
mass X specific heat capacity X

temperature change.

Energy needed = mass X specific latent heat.

P = m ÷ V

Units

Kilograms per metre cubed (kg/m3)

Kilograms (kg)

Metres cubed  (m3)

Joules (J)

Joule per kilogram (J/kg)

Joules (J)

Joule per kilogram degrees Celsius 
(J/kg°C)

Degrees Celsius ( °C)

Pascals (Pa)

∆E= m X c X ∆θ

K
in

e
tic th

e
o

ry o
f gase

s

Gas particles are in a constant 
state of random motion. 

No kinetic energy is lost when gas 
particles collide with each other or 

the container.

Temperature of gas is linked to 
the average kinetic energy of the 

particles.

If kinetic energy increases so does 
the temperature of gas.

Pressure of a fixed volume of gas 
increases as temperature 

increases (temperature increases, 
speed increases, collisions occur 
more frequently and with more 

force so pressure increases).

PV  = constant.

Liquid turns to a solid. 
Internal energy decreases.

Solid turns to a liquid. 
Internal energy increases.

Liquid turns to a gas. 
Internal energy increases.

Gas turns to a liquid. 
Internal energy  decreases.

Solid turns directly into a 
gas.  Internal energy 

increases.

When substances change 
state, mass is conserved.

No new substance is made, 
process can be reversed.

Energy needed to change 1kg of a 
substance’s state

Energy needed to change 1kg of solid 
into 1 kg of liquid at the same 

temperature

Energy needed to change 1kg of liquid 
into 1 kg of gas at the same temperature

Energy 
stored inside 
a system by 

particles

Internal energy is the total kinetic and 
potential energy of all the particles (atoms 

and molecules) in a system.

Heating 
changes the 

energy 
stored within 

a system

Heating causes a change in state. As particles 
separate, potential energy stored increases. 

Heating increases the temperature of a 
system. Particles move faster so kinetic 

energy of particles increases.

∆E= m X L

Mass of a substance 
in a given volume

Reducing the volume 
of a fixed mass of gas 

increases the pressure.

Halving the volume
doubles the pressure.

Energy needed 
to raise 1kg of 
substance by 

1°C

Depends on:
• Mass of substance
• What the substance is 
• Energy put into the 

system.

P1V1 = P2V2



PARTICLE 
MODEL OF 

MATTER

Pressure
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f state

Internal energy and 
energy transfers

State Particle arrangement Properties

Solid 

Liqui
d

Gas 

P
article
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o

d
e

l

P = m ÷ V

Units

Density 

Mass

Volume

Energy needed 

Specific latent heat

Change in thermal energy

Specific heat capacity

Temperature change 

Pressure

∆E= m X c X ∆θ
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s

Gas particles 
. 

No kinetic energy is lost 

Temperature of gas

If kinetic energy increases

Pressure of a fixed volume of gas

.

Freezing

Melting

Boiling / 
Evaporating

Condensation

Sublimation

Conservation 
of mass

Physical
change

Specific 
Latent Heat

Specific 
Latent Heat 

of Fusion 

Specific 
Latent Heat 

of 
Vaporisation 

In
te
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al
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n
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gy

∆E= m X L

Density

PHYSICS ONLY: when you do work the 
temperature increases e.g. pump air 
quickly into a ball, the air gets hot 
because as the piston in the pump 
moves the particles bounce off 
increasing kinetic energy, which causes a
temperature rise. 

Specific 
Heat 

Capacit
y
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A beam of alpha particles are 
directed at a very thin gold foil Most of the alpha particles 

passed right through.
A few (+) alpha particles were 

deflected by the positive 
nucleus.

A tiny number of particles 
reflected back from the 

nucleus.

Atomic 
structure and 
periodic table
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Atom
The smallest part of an 
element that can exist

Have a radius of around 0.1 
nanometres and have no charge (0).

Element
Contains only one type 

of atom

Around 100 different elements each 
one is represented by a symbol e.g. 

O, Na, Br.

Compound
Two or more elements 
chemically combined

Compounds can only be separated 
into elements by chemical 

reactions.

Method Description Example

Filtration
Separating an insoluble solid 

from a liquid
To get sand from a mixture of 

sand, salt and water.

Crystallisation
To separate a solid from a 

solution

To obtain pure crystals of 
sodium chloride from salt 

water.

Simple distillation
To separate a solvent from a 

solution
To get pure water from salt 

water.

Fractional 
distillation

Separating a mixture of liquids 
each with different boiling 

points

To separate the different
compounds in crude oil.

Chromatography
Separating substances that 

move at different rates through 
a medium

To separate out the dyes in food 
colouring.

Mixtures
Two or more elements or compounds 

not chemically combined together
Can be separated by 
physical processes.

The development of 
the model of the 

atom

Pre 1900
Tiny solid spheres that could not 

be divided

Before the discovery of the electron, John 
Dalton said the solid sphere made up the 

different elements.

1897 ‘plum
pudding’

A ball of positive charge with 
negative electrons embedded in it

JJ Thompson ‘s experiments showed that 
showed that an atom must contain small 
negative charges (discovery of electrons).

1909 nuclear
model

Positively charge nucleus at the 
centre surrounded negative 

electrons

Ernest Rutherford's alpha particle scattering 
experiment showed that the mass was 

concentrated at the centre of the atom.

1913
Bohr model

Electrons
orbit the nucleus at specific 

distances

Niels Bohr proposed that electrons orbited in 
fixed shells; this was supported by 

experimental observations.

+-
-

-
-

-
-

-
-

+-

-
-

-

-

- -

James 
Chadwick

Provided the evidence to
show the existence of neutrons within the nucleus

Chemical
equations 

Show chemical reactions - need 
reactant(s) and product(s) energy 

always involves and energy change

Law of conservation of mass 
states the total mass of products = 

the total mass of reactants.

Word 
equations 

Uses words to show reaction 

reactants → products
magnesium + oxygen →magnesium 

oxide

Does not show what is 
happening to the atoms or the 

number of atoms.

Symbol
equations

Uses symbols to show reaction 

reactants → products
2Mg + O2 → 2MgO

Shows the number of atoms 
and molecules in the reaction, 

these need to be balanced.

Relative electrical charges of subatomic particles

Name of 
Particle

Relative 
Charge

Relative 
Mass

Proton +1 1

Neutron 0 1

Electron -1 Very 
small

7
Li
3

Mass 
number

The sum of the protons and neutrons in the 
nucleus

Atomic 
number

The number of 
protons in the 

atom

Number of electrons = 
number of protons 
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e
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Isotopes 

Atoms of the same 
element with the same 
number of protons and 

different numbers of 
neutrons

35Cl (75%) and 37Cl (25%)
Relative abundance =

(% isotope 1 x mass isotope 1) + (% 
isotope 2 x mass isotope 2) ÷ 100

e.g. (25 x 37) + (75x 35) ÷ 100 = 35.5

Central nucleus Contains protons and neutrons

Electron shells Contains electrons

El
e
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ro

n
ic
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ct

u
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s

Electronic 
shell

Max number of 
electrons

1 2

2 8

3 8

4 2



A beam of alpha particles are 
directed at a very thin gold foil Most of the alpha particles 

passed right through.
A few (+) alpha particles were 

deflected by the positive 
nucleus.

A tiny number of particles 
reflected back from the 

nucleus.
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The smallest part of an 
element that can exist

Have a radius of around 0.1 
nanometres and have no charge (0).

Contains only one type 
of atom

Around 100 different elements each 
one is represented by a symbol e.g. 

O, Na, Br.

Two or more elements 
chemically combined

Compounds can only be separated 
into elements by chemical 

reactions.

Method Description Example

Separating an insoluble solid 
from a liquid

To get sand from a mixture of 
sand, salt and water.

To separate a solid from a 
solution

To obtain pure crystals of 
sodium chloride from salt 

water.

To separate a solvent from a 
solution

To get pure water from salt 
water.

Separating a mixture of liquids 
each with different boiling 

points

To separate the different
compounds in crude oil.

Separating substances that 
move at different rates through 

a medium

To separate out the dyes in food 
colouring.

Two or more elements or compounds 
not chemically combined together

Can be separated by 
physical processes.

The development of 
the model of the 

atom

Tiny solid spheres that 
could not be divided

Before the discovery of the electron,
John Dalton said the solid sphere 
made up the different elements.

A ball of positive charge 
with negative electrons 

embedded in it

JJ Thompson ‘s experiments showed 
that showed that an atom must 
contain small negative charges 

(discovery of electrons).

Positively charge nucleus at 
the centre surrounded 

negative electrons

Ernest Rutherford's alpha particle 
scattering experiment showed that 
the mass was concentrated at the 

centre of the atom.

Electrons
orbit the nucleus at specific 

distances

Niels Bohr proposed that electrons 
orbited in fixed shells; this was 

supported by experimental 
observations.

+-
-

-
-

-
-

-
-

+-

-
-

-

-

- -

Provided the evidence to
show the existence of neutrons within the nucleus

Show chemical reactions - need 
reactant(s) and product(s) energy 

always involves and energy change

Law of conservation of mass 
states the total mass of products = 

the total mass of reactants.

Uses words to show reaction 

reactants → products
magnesium + oxygen →magnesium 

oxide

Does not show what is 
happening to the atoms or the 

number of atoms.

Uses symbols to show reaction 

reactants → products
2Mg + O2 → 2MgO

Shows the number of atoms 
and molecules in the reaction, 

these need to be balanced.

Relative electrical charges of subatomic particles

Name of 
Particle

Relative 
Charge

Relative 
Mass

+1 1

0 1

-1 Very 
small

7
Li
3

The sum of the protons and neutrons in the 
nucleus

The number of 
protons in the 

atom

Number of electrons = 
number of protons 
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e
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ve
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Atoms of the same 
element with the same 
number of protons and 

different numbers of 
neutrons

35Cl (75%) and 37Cl (25%)
Relative abundance =

(% isotope 1 x mass isotope 1) + (% 
isotope 2 x mass isotope 2) ÷ 100

e.g. (25 x 37) + (75x 35) ÷ 100 = 35.5

Contains protons and neutrons

Contains electrons
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u
re

s

Electronic 
shell

Max number of 
electrons

1

2

3

4



Most of the alpha particles 
passed right through.

A few (+) alpha particles were 
deflected by the positive 

nucleus.
A tiny number of particles 

reflected back from the 
nucleus.
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Have a radius of around 0.1 
nanometres and have no charge (0).

Around 100 different elements each 
one is represented by a symbol e.g. 

O, Na, Br.

Compounds can only be separated 
into elements by chemical 

reactions.

Method Description Example

To get sand from a mixture of 
sand, salt and water.

To obtain pure crystals of 
sodium chloride from salt 

water.

To get pure water from salt 
water.

To separate the different
compounds in crude oil.

To separate out the dyes in food 
colouring.

Two or more elements or compounds 
not chemically combined together

Can be separated by 
physical processes.

The development of 
the model of the 

atom

Before the discovery of the electron, John 
Dalton said the solid sphere made up the 

different elements.

JJ Thompson ‘s experiments showed that 
showed that an atom must contain small 
negative charges (discovery of electrons).

Ernest Rutherford's alpha particle scattering 
experiment showed that the mass was 

concentrated at the centre of the atom.

Niels Bohr proposed that electrons orbited in 
fixed shells; this was supported by 

experimental observations.

+-
-

-
-

-
-

-
-

+-

-
-

-

-

- -

Provided the evidence to
show the existence of neutrons within the nucleus

Law of conservation of mass 
states the total mass of products = 

the total mass of reactants.

Does not show what is 
happening to the atoms or the 

number of atoms.

Shows the number of atoms 
and molecules in the reaction, 

these need to be balanced.

Relative electrical charges of subatomic 
particles

Name of 
Particle

Relative 
Charge

Relative 
Mass

+1 1

0 1

-1 Very 
small

7
Li
3

The number of 
protons in the 

atom

Number of electrons = 
number of protons 
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35Cl (75%) and 37Cl (25%)
Relative abundance =

(% isotope 1 x mass isotope 1) + (% 
isotope 2 x mass isotope 2) ÷ 100

e.g. (25 x 37) + (75x 35) ÷ 100 = 35.5

Contains protons and neutrons

Contains electrons
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Electronic 
shell

Max number of 
electrons

1

2

3

4
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Method Description Example

The development of 
the model of the 

atom

+-
-

-
-

-
-

-
-

+-

-
-

-

-

- -

Relative electrical charges of subatomic 
particles

Name of 
Particle

Relative 
Charge

Relative 
Mass

7
Li
3
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Electronic 
shell

Max number of 
electrons

1

2

3

4



Cell Biology 

cell The smallest structural and functional 
unit of an organism.

nucleus
A structure that contains genetic 

material and controls the activities of the 
cell.

chromosome
A thread like structure of coiled DNA 

found in the nucleus of eukaryotic cells.

DNA
A polymer made up of two strands 

forming a double helix.

gene
A section of DNA that codes for a specific 

protein or characteristic.
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MITOSIS AND 
THE CELL 

CYCLE
Cells divide in a series of stages. The genetic material is doubled 

and then divided  into two identical cells.

Stage 
1

Growth 
Increase the number of sub-cellular 
structures e.g. ribosomes and 
mitochondria.

Stage
2

DNA 
Synthesis 

DNA replicates to form two copies of 
each chromosome.

Stage 
3

Mitosis 

One set of chromosomes is pulled to 
each end of the cell and the nucleus 
divides. Then the cytoplasm and cell 
membranes divide to form two cells that 
are identical to the parent cell. 

Mitosis occurs during growth, repair, replacement of cells. 
Asexual reproduction occurs by mitosis in both plants 

& simple animals. 

STEM CELLS

Undifferentiated cell 
of an organism

Divides to form more cells of 
the same type, and can 

differentiate to form many 
other cell types. 

Human Embryonic
stem cells

Can be cloned and made to differentiate into 
most cell types

Therapeutic cloning uses same genes so the body 
does not reject the tissue. Can be a risk of 
infection

Adult bone 
marrow stem cells

Can form many types of human cells e.g. 
blood cells

Tissue is matched to avoid rejection, risk of 
infection. Only a few types of cells can be 
formed. 

Meristems (plants)
Can differentiate into any plant cell type 

throughout the life of the pant. 

Used to produce clones quickly and 
economically, e.g. rare species, crop plants with 
pest /disease resisitance

Treatment with stem cells may be able to help conditions such as diabetes and paralysis. Some people object to the use 
of stem cells on ethical or religious grounds

Cell division
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Diffusion
No energy 
required

Movement of 
particles in a solution 
or gas from a higher 

to a lower 
concentration

E.g. O2 and CO2 in gas exchange, 
urea in kidneys. Factors that 
affect the rate  are 
concentration, temperature and 
surface area.

Osmosis
No energy 
required

Movement of water
from a dilute solution 

to a more 
concentrated solution 

E.g. Plants absorb water from 
the soil by osmosis through their 
root hair cells. Plants use water 
for several vital processes 
including photosynthesis and 
transporting minerals.

Active 
transport
ENERGY 
required

Movement of 
particles from a dilute 

solution to a more 
concentrated solution 

E.g. movement of mineral ions 
into roots of plants and the 
movement of glucose into the 
small intestines.

Small intestines 
Villi – increase surface area, Good blood supply – to maintain concentration 

gradient, Thin membranes – short diffusion distance.

Lungs
Alveoli– increase surface area, Good blood supply – to maintain 

concentration gradient, Thin membranes – short diffusion distance.

Gills in fish
Gill filaments and lamella – increase surface area, Good blood supply – to 

maintain concentration gradient, Thin membranes – short diffusion 
distance.

Roots Root hair cells - increase surface area.

Leaves
Large surface area, thin leaves for short diffusion path, stomata on the 

lower surface to let O2 and CO2 in and out.

ADAPTATIONS FOR 
DIFFUSSION 

The greater the difference in concentrations the 
faster the rate of diffusion.



AQA 
Cell Biology 

The smallest structural and functional 
unit of an organism.

A structure that contains genetic 
material and controls the activities of the 

cell.

A thread like structure of coiled DNA 
found in the nucleus of eukaryotic cells.

A polymer made up of two strands 
forming a double helix.

A section of DNA that codes for a specific 
protein or characteristic.
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MITOSIS AND 
THE CELL 

CYCLE

Cells divide in a series of stages. The genetic material is 
doubled and then divided  into two identical cells.

Stage 
1

Increase the number of sub-cellular 
structures e.g. ribosomes and 
mitochondria.

Stage
2

DNA replicates to form two copies of 
each chromosome.

Stage 
3

One set of chromosomes is pulled to 
each end of the cell and the nucleus 
divides. Then the cytoplasm and cell 
membranes divide to form two cells that 
are identical to the parent cell. 

Mitosis occurs during growth, repair, replacement of cells. 
Asexual reproduction occurs by mitosis in both plants 

& simple animals. 

STEM CELLS

Divides to form more cells of 
the same type, and can 

differentiate to form many 
other cell types. 

Can be cloned and made to differentiate into 
most cell types

Therapeutic cloning uses same genes so the body 
does not reject the tissue. Can be a risk of 
infection

Can form many types of human cells e.g. 
blood cells

Tissue is matched to avoid rejection, risk of 
infection. Only a few types of cells can be 
formed. 

Can differentiate into any plant cell type 
throughout the life of the pant. 

Used to produce clones quickly and 
economically, e.g. rare species, crop plants with 
pest /disease resisitance

Treatment with stem cells may be able to help conditions such as diabetes and paralysis. Some people object to the use 
of stem cells on ethical or religious grounds.

Cell division
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Movement of 
particles in a solution 
or gas from a higher 

to a lower 
concentration

E.g. O2 and CO2 in gas exchange, 
urea in kidneys. Factors that 
affect the rate  are 
concentration, temperature and 
surface area.

Movement of water
from a dilute solution 

to a more 
concentrated solution 

E.g. Plants absorb water from 
the soil by osmosis through their 
root hair cells. Plants use water 
for several vital processes 
including photosynthesis and 
transporting minerals.

Movement of 
particles from a dilute 

solution to a more 
concentrated solution 

E.g. movement of mineral ions 
into roots of plants and the 
movement of glucose into the 
small intestines.

Villi – increase surface area, Good blood supply – to maintain concentration 
gradient, Thin membranes – short diffusion distance.

Alveoli– increase surface area, Good blood supply – to maintain 
concentration gradient, Thin membranes – short diffusion distance.

Gill filaments and lamella – increase surface area, Good blood supply – to 
maintain concentration gradient, Thin membranes – short diffusion 

distance.

Root hair cells - increase surface area.

Large surface area, thin leaves for short diffusion path, stomata on the 
lower surface to let O2 and CO2 in and out.

ADAPTATIONS FOR 
DIFFUSSION 

The greater the difference in concentrations the 
faster the rate of diffusion.
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Cell Biology
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MITOSIS AND 
THE CELL 

CYCLE

Stage 
1

Stage
2

Stage 
3

STEM CELLS

Cell division
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ADAPTATIONS FOR 
DIFFUSSION 





Year 9 Knowledge organiser: 

Explore India

Topics covered

✓ India facts/what we know

✓ India physical geography

✓ India human geography

✓ Climate and Monsoon

✓ Tourism in India

✓ India’s changing population

✓ Development within India

✓ Welcome to Dharavi

✓ India and its environment

✓ Future India

✓ India Report

Key Terms Used in 

this Unit

• States

• Colonialism

• Monsoon

• Hinduism

• Independence

• Bollywood

• Population

• Investment

• Aid

• Slums

• Disputes

• Resources

• Poverty

• Pollution

• Economic growth

• Standard of Living

• Exports

• Technology

• Space Race

Skills

❑ To research amazing facts using ICT

❑ To use mapping to investigate features

❑ To understand different cultures and ways of 

living

❑ To draw/label line graphs

❑ To write an extended written account

❑ To use ICT to research information

Key Ideas:

1. I can describe the location of India and its unique character.

2. I can describe the physical landscape variety of India

3. I describe how cities of India have grown and their impacts

4. I can explain how development is changing India and its 

environment

Places and 

Environments

❖ Ganges River

❖ Kashmir

❖ New Delhi

❖Mumbai

❖ Goa

❖ Ghats

❖ Brahmaputra

❖ Kerala

❖ Thar Desert
Designed by KMU for Open Academy 2019



Year 9 Knowledge organiser: 

Global challenges

Topics covered

✓ Types of challenges

✓ Population and resources

✓ Poverty and Wealth 

inequality

✓ Settlements and 

environmental quality

✓ Resource exploitation and 

environment

✓ Ecosystems and biodiversity

✓ Global Warming and 

Climate Change

Key Terms Used in 

this Unit

• Over-population

• Resource Consumption

• Water access

• Electrification

• Literacy

• Environmental Hazards

• Freedom

• Standard of Living

• Greenhouse gases

• Disease

• Global warming

• Climate Change

• Biodegradeable plastics

• Pollution

• Deforestation

• Biodiversity

• Sustainability

• Transport

• Conservation

Skills

❑ To research using ICT 

❑ To interpret a variety of graphs/infographics

❑ To use mapping to investigate deforestation 

and urbanisation

❑ To understand different opinions and 

viewpoints

❑ To write a detailed piece of extended writing

❑ To use ICT/MS Office to present to my class

Key Ideas:

1. I can describe global scale challenges

2. I can describe how human populations are un-equal

3. I can describe how human activities are damaging the environment 

4. I can explain why opinions vary on solving global challenges

5. I can discuss ideas for a sustainable future

Places and 

Environments

❖ Amazon 

rainforest

❖ Antarctica and 

Arctic

❖ India

❖ China

❖ Germany

❖ Tuvalu

❖Maldives
Designed by KMU for Open Academy 2019



Module 6: La ciudad (The city)

Spanish

In this Module you will learn about:

• what there is to see and do in Barcelona
• different types of shop
• giving directions
• describing a holiday in Barcelona
• a story set in Barcelona

Keep practising your Spanish vocabulary 
onwww.quizlet.com

Use www.textivate.com to practice longer 
texts

http://www.quizlet.com/
http://www.textivate.com/


Spanish

Read the Strategy Box to help 
understand whether nouns are 
masculine or feminine. 
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The Arts IT DT English and 
Drama

Humanities PE Maths Science

Create a Christmas play 
for you and your friends 
to work on over the 
internet.  Make it 
hilarious.

Write a 
pseudocode/Python 
program that prints the 
times table for any 
number entered by the 
user.  You will need 
two variables 1 will be 
typed in by the user.

Research what 
different kinds of 
materials roofers 
use. Why do we 
often have slate 
tiles on our roof?  
What is the point of 
gutters?

Watch one of the 
briefings by the 
government.  What 
makes a good 
information giving 
speech?  How is it 
being delivered?  Make 
your own.

Create a detailed 
plan to make the 
world more 
economically equal 
when we are all back 
to normal.  Share it 
with anyone you can 
get to listen.

Invent a new 
sport.

Explain what a 
square root is to 
someone really 
not mathematical.

Use equipment in 
your home to get salt 
out of salty water.  
How could we get 
water from salt 
water?

Develop an 
observational humour 
stand up show.  Watch 
how comedians tell a 
story.  Think about their 
delivery and how they 
make it look like they 
have just had that 
thought.  Try it.

How can the school 
improve the student 
and staff use of Office 
365?  Create a 1 page 
summary of the 
improvements you 
made.

Design a meme 
about increasing 
social interactions 
during social 
isolation.  Make it 
funny and 
informative.

Devise a political 
protest speech outlining 
your objection to 
something political e.g. 
children’s suffrage or 
the tyranny of 
schooling.

In 1917 Russia had a 
great revolution.  
What would a great 
revolution look like in 
2027?  What would 
be the similarities 
and differences if 
Year 9 were in 
charge?

Create a set of 
rules.

Where can we 
find the Fibonacci 
sequence in 
nature?  Do some 
research!

Find out how the 
brain remembers 
things.

Watch a performance by 
an artist you love –
many are on Instagram 
or YouTube.  Evaluate 
the difference between 
a live performance and a 
studio edit.

Design a new computer 
game.  What would be 
the features?  How 
would it work?

Create a village.  
Any media.  Make 
sure the village has 
a wide range of 
housing.

Think about the points 
that agree and disagree 
with the following 
statement:

There should be no 
democracy.  We should 
have an overlord who 
makes all the decisions.

Why are we 
fascinated by crime?  
What makes Jack the 
Ripper such an 
interesting topic?  
Find out why if you 
can!

Get family 
members to 
play.

Pick any number.  
If that number is 
even, divide it by 
2.  If it is odd 
multiply it by 3 
and add 1.  
Repeat the 
process.  Every 
time you end up 
with 1.  Why?

Over the past 20 
years there has been 
tremendous research 
done on the origin of 
homo sapiens and 
other human species.  
Find out about it 
because your parents 
never learned it at 
school!

Make a playlist that 
means something to you.  
Share it with friends 
and explain why it 
matters to you.

Think about how we 
can avoid mental 
health problems and 
remain connected 
online.  Explain it to 
your family and make a 
plan.

Invent a new sauce 
for chips or burgers.  
Test it.  How could 
you bring it to 
market?

Think about a film you 
have watched recently.  
Imagine you had control 
of the story from half 
way through.  How 
would you develop it?

How can we be 
greener as a society 
using technology?  
Create an infomercial 
advertising a product.

Send it to the 
organisers of 
the Quarantine 
Olympics to 
include it in the 
next games!

What is the 
shortest journey 
that goes to all 
these places in 
any order. York, 
Ipswich, London, 
Bristol, Leeds, 
Norwich, Oxford?

Sir Isaac Newton and 
Paul Dirac are two 
eminent British 
scientists.  What did 
they do?

Going the extra mile activities.  
Here are some great ideas to do with family to avoid boredom that go above and 

beyond during the next half term.


