
Knowledge Organisers are designed to help and support 
you to learn the key knowledge within the subjects you 

study. 

In addition to your Knowledge Organisers Learning 
Consultants may still provide Independent Learning to further 
develop your skills, knowledge and understanding within the 

subject. 

‘The best advice I ever got was that 
knowledge is power and to keep reading’. 

David Bailey. 



Using your Knowledge Organisers
Expectations:

• Study at least one section of a Knowledge Organiser for independent learning (homework) each evening. Aim to 

spend at least 30 minutes on this. 

• You will also be tested in your lessons on the information on your Knowledge Organiser.

How to get the most out of your Knowledge Organisers:

• Sometimes your Learning Consultant may tell you how to use certain sections of your Knowledge Organisers. In 

addition, they are a very useful tool for independent study and will help ensure that you know many of the facts and 

key areas of information in each of your subject areas. You can use your Knowledge Organisers in a number of 

different ways, including:

• Use the ‘Thinking Hard’ strategies to refine your notes from the Knowledge Organiser
• Write your own challenging questions on a section. Leave these until the next day to answer
• Ask someone to write or ask you questions based on a section.
• Put keywords into complete sentences
• Look, Cover, Write and Check key words and terminology to help with spelling
• Carry out further research on a topic
• Create mind maps, flash cards, timelines, diagrams to aid with revision
• Self test 



Mind Mapping
Mind Mapping is a process that involves a distinct combination of imagery, colour and visual‐spatial 
arrangement. The technique maps out your thoughts using keywords that trigger associations in the 
brain to spark further ideas.

How to mind map:
https://www.youtube.com/watch?v=u5Y4pIsXTV0



Revision Clock
Make notes in each chunk of the clock. Revise each slot for 5 minutes, turn the clock over and then 
try to write out as much information as you can from one of the segments. Eg. all the information in 
the 2‐3pm segment.

Revision clock template: 

https://www.google.co.uk/search?q=revision+clocks&safe=strict&source=lnms&tbm=isch&sa=X&ve
d=0ahUKEwi1gMD6wfLeAhWNzqQKHaHSChkQ_AUIDigB&biw=1680&bih=930#imgrc=DfuGrN4Ypz_z
cM:&spf=1543251070019



Flash Cards

• To make your own, take some card and
• cut into rectangles roughly 10cm x 6cm
• You could write down the key content of 
the topic and then try to reduce this to 
keywords to summarise the topic

• You could then write the keyword on one 
side and the definition on the other.

• Then go through your cards looking at 
one side and seeing if you can remember 
the keyword/definition on the other side.

• Prioritise cards you have previously got 
wrong.
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GCSE Art Assessment Objectives

Artist Research
Contextual Links
Gallery Visits

Experimentation with 
materials, processes 
and techniques

Development and 
refinement of 

ideas

Final outcome 
demonstrating 
contextual links
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Computing – Cycle 3
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Devising Drama

Analysis and Evaluation:
Your log books and final evaluation should include the 
terminology below – can you define these key drama 
terms?

Creating and Developing:
Develop your character knowledge and understanding 
by creating a detailed Role on the Wall – consider the 
character’s back story and this potential Stanislavskian
influence on your performance.

Research and Developing:
Introduce your devised performance to the 
examiner – which of the 10 stimuli did you choose? 
Why did this stimulus stand out to you? Have you 
been inspired by any of the key drama 
practitioners? Who will your target audience be and 
why?

Characterisation
Rehearsal
Artistic intentions
Social Context
Set
Props
Stimulus
Stage layout – SL, 
SR, CS, US DS
Stanislavski
Brecht

Abstract drama
Symbolism
Semiotics
Proxemics
Genre
Costume
Tension 
Blocking
Stimulus 
Target Audience
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Language 
Knowledge Organiser

Year 10
English – Cycle 3



Transactional Writing 
Knowledge Organiser

Year 10
English – Cycle 3
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Knowledge Organiser
Year 10

Food Preparation and Nutrition – Cycle 3
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Knowledge Organiser
Year 10

Geography – Cycle 3

• Introduction to Ecosystems – Key Terms
•
• An ecosystem is a natural system made up of plants, animals and 

the environment. There are links between the living and non‐
living components (parts/sections) of an ecosystem.

• Biotic components are the living features of an ecosystem such 
as plants and animals

• Abiotic components are the non‐living factors such as climate 
(temperature and rainfall), soil, water and light.

• The organisms in ecosystems can be classed as
• consumers, decomposers or producers.
• Producer is an organism that uses sunlight energy to produce 

food.
• Consumer is an organism that gets its energy by eating other 

organisms – it eats producers or other consumers.
• A food chain shows what eats what
• A food web shows lots of food chains & how they overlap. Location: Mostly on the equator and up to 23.5º either side. The rainforest 

is more common in the southern hemisphere. It is not found in Europe or 
Antarctica. Examples include the Amazon Rainforest and the Borneo 

Rainforest. 

The case study we use is the Amazon Rainforest. 

Adaptation Use
Buttress Roots A set of roots which provide 

further stability for a tree as the 
soil is shallow.

Stilt Roots Roots which provide support as 
they are anchored in the 

shallow soils.
Red Leaves Protects the plant from 

sunlight. They act as a 
sunscreen by reflecting red 

light.
Lianas They use other trees to climb 

up into the canopy to maximise 
the exposure to sunlight.

Leaf Angling Leave are arranged at different 
angles so that a plant avoids 

shading its own leaves.

Drip Tips Leaves have a waxy surface to 
enable excess rainwater to run‐

off easily, preventing the 
growth of algae.

Epiphytes They live on the surface of 
other plants.

Thin Bark The bark is thin and smooth as 
the trees don’t need to prevent 
moisture as there is plenty of 

water in the air.
Climate Rain almost every day, varying temperatures throughout the year from 25ºC‐30ºC. 

Very humid. Some months have over 300mm of rainfall. No real seasons. 

Soil Latosols. Poor quality, shallow and acidic soil. Iron oxide stains the top layer red. Heavy 
rainfall washes away the nutrient layer. Generally infertile but the nutrient layer is 
constantly being replaced and the plants roots are shallow therefore quickly absorbed.

Vegetation Orchid, Banana Tree, Bamboo Tree, Coconut Tree, Liana

Animals Pythons, Jaguars, Vampire Bats, Iguanas, Frogs, Macaws, Monkeys, Grasshoppers
Human 
Uses

Wood, Mining, Industry, Cattle Ranching, Medicine, Homes, Tourism

Tropical Rainforests
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  Equations and not equations
Topic/Skill  Definition/Tips Example 
1. Solve To find the answer/value of something 

 
Use inverse operations on both sides of 
the equation (balancing method) until you 
find the value for the letter. 

Solve 2𝑥 െ 3 ൌ 7 
 
Add 3 on both sides 

2𝑥 ൌ 10 
Divide by 2 on both sides 

𝑥 ൌ 5 

2. Inverse Opposite The inverse of addition is subtraction. 
The inverse of multiplication is 
division. 

3. Rearranging 
Formulae 

Use inverse operations on both sides of 
the formula (balancing method) until you 
find the expression for the letter. 

Make x the subject of 𝑦 ൌ ଶ௫ିଵ
௭

 
 
Multiply both sides by z 

𝑦𝑧 ൌ 2𝑥 െ 1 
Add 1 to both sides 

𝑦𝑧 ൅ 1 ൌ 2𝑥 
Divide by 2 on both sides 

𝑦𝑧 ൅ 1
2 ൌ 𝑥 

We now have x as the subject. 
4. Writing 
Formulae 

Substitute letters for words in the 
question. 

Bob charges £3 per window and a £5 
call out charge. 
 

𝐶 ൌ 3𝑁 ൅ 5 
 
Where N=number of windows and 
C=cost 
 
 

Knowledge Organiser  



  Equations and not equations
5. Substitution Replace letters with numbers. 

 
Be careful of 5𝑥ଶ. You need to square first, 
then multiply by 5. 

𝑎 ൌ 3, 𝑏 ൌ 2 𝑎𝑛𝑑 𝑐 ൌ 5. Find: 
1. 2𝑎 ൌ 2 ൈ 3 ൌ 6  
2. 3𝑎 െ 2𝑏 ൌ 3 ൈ 3 െ 2 ൈ 2 ൌ 5 
3. 7𝑏ଶ െ 5 ൌ 7 ൈ 2ଶ െ 5 ൌ 23

6. Quadratic A quadratic expression is of the form 
 

𝒂𝒙𝟐 ൅ 𝒃𝒙 ൅ 𝒄 
 
where 𝑎, 𝑏 and 𝑐 are numbers, 𝒂 ് 𝟎 

Examples of quadratic expressions: 
𝑥ଶ 

8𝑥ଶ െ 3𝑥 ൅ 7 
 
Examples of non-quadratic expressions: 

2𝑥ଷ െ 5𝑥ଶ 
9𝑥 െ 1

7. Factorising 
Quadratics 

When a quadratic expression is in the form 
𝑥ଶ ൅ 𝑏𝑥 ൅ 𝑐 find the two numbers that add 
to give b and multiply to give c. 

𝑥ଶ ൅ 7𝑥 ൅ 10 ൌ ሺ𝑥 ൅ 5ሻሺ𝑥 ൅ 2ሻ 
(because 5 and 2 add to give 7 and 
multiply to give 10) 
 

𝑥ଶ ൅ 2𝑥 െ 8 ൌ ሺ𝑥 ൅ 4ሻሺ𝑥 െ 2ሻ 
(because +4 and -2 add to give +2 and 
multiply to give -8) 

8. Difference 
of Two 
Squares 

An expression of the form 𝒂𝟐 െ 𝒃𝟐 can be 
factorised to give ሺ𝒂 ൅ 𝒃ሻሺ𝒂 െ 𝒃ሻ 

𝑥ଶ െ 25 ൌ ሺ𝑥 ൅ 5ሻሺ𝑥 െ 5ሻ 
16𝑥ଶ െ 81 ൌ ሺ4𝑥 ൅ 9ሻሺ4𝑥 െ 9ሻ 

9. Solving 
Quadratics 
ሺ𝑎𝑥ଶ ൌ 𝑏ሻ 

Isolate the 𝑥ଶ term and square root both 
sides. 
Remember there will be a positive and a 
negative solution. 

2𝑥ଶ ൌ 98 
𝑥ଶ ൌ 49 
𝑥 ൌ േ7 

10. Solving 
Quadratics 
ሺ𝑎𝑥ଶ ൅ 𝑏𝑥 ൌ
0ሻ 

Factorise and then solve = 0. 
 
 
 
 
 

𝑥ଶ െ 3𝑥 ൌ 0 
𝑥ሺ𝑥 െ 3ሻ ൌ 0 

𝑥 ൌ 0 𝑜𝑟 𝑥 ൌ 3 



  Equations and not equations
11. Solving 
Quadratics by 
Factorising  
ሺ𝑎 ൌ 1ሻ  

Factorise the quadratic in the usual way. 
Solve = 0  
 
Make sure the equation = 0 before 
factorising. 

Solve 𝑥ଶ ൅ 3𝑥 െ 10 ൌ 0 
 
Factorise: ሺ𝑥 ൅ 5ሻሺ𝑥 െ 2ሻ ൌ 0 

𝑥 ൌ െ5 𝑜𝑟 𝑥 ൌ 2 

12. 
Simultaneous 
Equations 

A set of two or more equations, each 
involving two or more variables (letters). 
 
The solutions to simultaneous equations 
satisfy both/all of the equations. 

2𝑥 ൅ 𝑦 ൌ 7 
3𝑥 െ 𝑦 ൌ 8 

 
𝑥 ൌ 3 
𝑦 ൌ 1

13. Variable A symbol, usually a letter, which 
represents a number which is usually 
unknown.  

In the equation 𝑥 ൅ 2 ൌ 5, 𝑥 is the 
variable. 

14. Coefficient A number used to multiply a variable. 
 
It is the number that comes before/in front 
of a letter. 

6z 
 
6 is the coefficient 
z is the variable 

15. Solving 
Simultaneous 
Equations (by 
Elimination) 

1. Balance the coefficients of one of the 
variables. 
2. Eliminate this variable by adding or 
subtracting the equations (Same Sign 
Subtract, Different Sign Add) 
3. Solve the linear equation you get using 
the other variable. 
4. Substitute the value you found back into 
one of the previous equations. 
5. Solve the equation you get. 
6. Check that the two values you get satisfy 
both of the original equations. 

5𝑥 ൅ 2𝑦 ൌ 9 
10𝑥 ൅ 3𝑦 ൌ 16 

Multiply the first equation by 2. 
 

10𝑥 ൅ 4𝑦 ൌ 18 
10𝑥 ൅ 3𝑦 ൌ 16 

Same Sign Subtract (+10x on both) 
𝑦 ൌ 2 

Substitute 𝑦 ൌ 2 in to equation. 
5𝑥 ൅ 2 ൈ 2 ൌ 9 

5𝑥 ൅ 4 ൌ 9 
5𝑥 ൌ 5 
𝑥 ൌ 1 

 
Solution: 𝑥 ൌ 1, 𝑦 ൌ 2 
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16. Solving 
Linear and 
Quadratic 
Simultaneous 
Equations 

Method 1: If both equations are in the same 
form (eg. Both 𝑦 ൌ…): 
1. Set the equations equal to each other. 
2. Rearrange to make the equation equal 
to zero. 
3. Solve the quadratic equation. 
4. Substitute the values back in to one of 
the equations. 
 
Method 2: If the equations are not in the 
same form: 
1.  Rearrange the linear equation into the 
form 𝑦 ൌ. .. or 𝑥 ൌ. .. 
2. Substitute in to the quadratic equation. 
3. Rearrange to make the equation equal 
to zero. 
4. Solve the quadratic equation. 
5. Substitute the values back in to one of 
the equations. 
 
You should get two pairs of solutions (two 
values for 𝑥, two values for 𝑦.) 
 
Graphically, you should have two points of 
intersection. 

Example 1 
Solve  
𝑦 ൌ 𝑥ଶ െ 2𝑥 െ 5 and 𝑦 ൌ 𝑥 െ 1 
 

𝑥ଶ െ 2𝑥 െ 5 ൌ 𝑥 െ 1 
𝑥ଶ െ 3𝑥 െ 4 ൌ 0 

ሺ𝑥 െ 4ሻሺ𝑥 ൅ 1ሻ ൌ 0 
𝑥 ൌ 4 and 𝑥 ൌ െ1 
 
𝑦 ൌ 4 െ 1 ൌ 3 and  
𝑦 ൌ െ1 െ 1 ൌ െ2  
 
Answers: (4,3) and (-1,-2) 
 
Example 2 
Solve 𝑥ଶ ൅ 𝑦ଶ ൌ 5 and 𝑥 ൅ 𝑦 ൌ 3 
 

𝑥 ൌ 3 െ 𝑦 
ሺ3 െ 𝑦ሻଶ ൅ 𝑦ଶ ൌ 5 

9 െ 6𝑦 ൅ 𝑦ଶ ൅ 𝑦ଶ ൌ 5 
2𝑦ଶ െ 6𝑦 ൅ 4 ൌ 0 
𝑦ଶ െ 3𝑦 ൅ 2 ൌ 0 

ሺ𝑦 െ 1ሻሺ𝑦 െ 2ሻ ൌ 0 
𝑦 ൌ 1 and 𝑦 ൌ 2 
 
𝑥 ൌ 3 െ 1 ൌ 2 and 𝑥 ൌ 3 െ 2 ൌ 1 
 
Answers: (2,1) and (1,2) 

17. Inequality  An inequality says that two values are not 
equal. 
 
𝑎 ് 𝑏 means that a is not equal to b.

7 ് 3 
 

𝑥 ് 0 
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18. Inequality 
symbols 

𝒙 ൐ 𝟐 means x is greater than 2 
𝒙 ൏ 𝟑 means x is less than 3 
𝒙 ൒ 𝟏 means x is greater than or equal to 
1 
𝒙 ൑ 𝟔 means x is less than or equal to 6

State the integers that satisfy  
െ2 ൏ 𝑥 ൑ 4. 

 
-1, 0, 1, 2, 3, 4 

19. Inequalities 
on a Number 
Line 

Inequalities can be shown on a number line. 
 
Open circles are used for numbers that are 
less than or greater than ሺ൏ 𝑜𝑟 ൐ሻ 
 
Closed circles are used for numbers that 
are less than or equal or greater than or 
equal ሺ൑ 𝑜𝑟 ൒ሻ  

𝑥 ൒ 0 

𝑥 ൏ 2 

െ5 ൑ 𝑥 ൏ 4 
20. Graphical 
Inequalities 

Inequalities can be represented on a 
coordinate grid. 
 
If the inequality is strict (𝑥 ൐ 2) then use a 
dotted line. 
If the inequality is not strict (𝑥 ൑ 6) then 
use a solid line. 
 
Shade the region which satisfies all the 
inequalities. 

Shade the region that satisfies: 
𝑦 ൐ 2𝑥, 𝑥 ൐ 1 𝑎𝑛𝑑 𝑦 ൑ 3 
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MathsWatch References and Worksheet Links: 

135a – solving equations 

136 – Rearranging formulae 

157/192 – Factorising and solving quadratic equations 

158 – Difference of two squares 

191 – Solving quadratics using the formula  

162 – Solve simultaneous equations 

211 – Solve simultaneous equations with a quadratic 

139 – Solve linear inequalities 

138 – Inequalities on a number line 

 



 
Getting the most out of life 

Topic/Skill  Definition/Tips Example 
1. Rounding Find the place value you need to round to, 

look one place to the right. 
5 or more – round up 
4 or less – keep the same 

45.678 to 1 decimal place is 45.7 

2. Rounding to 
significant 
figures 

Significant means important. Find the 
number of places that are significant (the 
first digit that isn’t a 0 is your starting 
point), look one place to the right. 
5 or more – round up 
4 or less – keep the same 
Remember – keep the place value of the 
original number 

45.678 
To 1.s.f is 50 
To 2.s.f is 46 
To 3.s.f is 45.7 
To 4.s.f is 45.68 

3. Estimating When you are asked to estimate, round 
each number to 1 significant figure, then 
calculate. 

Estimate 36.5 x 3.7 
40 x 4 = 160 

4. Circle A circle is the locus of all points equidistant 
from a central point. 

Knowledge Organiser  



 
Getting the most out of life 

5. Parts of a 
Circle 

Radius – the distance from the centre of a 
circle to the edge 
Diameter – the total distance across the 
width of a circle through the centre. 
Circumference – the total distance around 
the outside of a circle 
Chord – a straight line whose end points 
lie on a circle 
Tangent – a straight line which touches a 
circle at exactly one point 
Arc – a part of the circumference of a 
circle 
Sector – the region of a circle enclosed by 
two radii and their intercepted arc 
Segment – the region bounded by a chord 
and the arc created by the chord 

 

6. Area of a 
Circle 

𝑨 ൌ 𝝅𝒓𝟐 which means ‘pi x radius 
squared’. 

If the radius was 5cm, then: 
𝐴 ൌ 𝜋 ൈ 5ଶ ൌ 78.5𝑐𝑚ଶ 

7. 
Circumference 
of a Circle 

𝑪 ൌ 𝝅𝒅 which means ‘pi x diameter’ If the radius was 5cm, then: 
𝐶 ൌ 𝜋 ൈ 10 ൌ 31.4𝑐𝑚 

8. 𝜋 (‘pi’) Pi is the circumference of a circle divided 
by the diameter. 
 

𝝅 ൎ 𝟑. 𝟏𝟒 
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MathsWatch References and Worksheet Links: 

31/32/90 – Rounding 

91 – Estimating 

116‐118 – Circles 

149 – Arcs and sectors 

 

9. Arc Length 
of a Sector 

The arc length is part of the circumference. 
 
Take the angle given as a fraction over 
360° and multiply by the circumference. 

Arc Length = ଵଵହ
ଷ଺଴

ൈ 𝜋 ൈ 8 ൌ 8.03𝑐𝑚 

10. Area of a 
Sector 

The area of a sector is part of the total area. 
 
Take the angle given as a fraction over 
360° and multiply by the area. 

Area = ଵଵହ
ଷ଺଴

ൈ 𝜋 ൈ 4ଶ ൌ 16.1𝑐𝑚ଶ 



 
Laws of Indices 

Topic/Skill  Definition/Tips Example 
 

1. Square 
Number 

The number you get when you multiply a 
number by itself. 

1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 
144, 169, 196, 225… 

9² ൌ 9 ൈ 9 ൌ 81 
2. Square Root The number you multiply by itself to get 

another number. 
 
The reverse process of squaring a number. 

√36 ൌ 6 
 
because 6 ൈ 6 ൌ 36 

3. Solutions to 
𝑥ଶ ൌ  …. 

Equations involving squares have two 
solutions, one positive and one negative. 

Solve 𝑥ଶ ൌ 25 
 

𝑥 ൌ 5 𝑜𝑟 𝑥 ൌ െ5 
 
This can also be written as 𝑥 ൌ േ5 

4. Cube 
Number 

The number you get when you multiply a 
number by itself and itself again. 

1, 8, 27, 64, 125… 
2ଷ ൌ 2 ൈ 2 ൈ 2 ൌ 8 

5. Cube Root The number you multiply by itself and 
itself again to get another number. 
 
The reverse process of cubing a number. 

√125య ൌ 5 
 
because 5 ൈ 5 ൈ 5 ൌ 125 

6. Powers of… The powers of a number are that number 
raised to various powers. 

The powers of 3 are: 
 
3ଵ ൌ 3  
3ଶ ൌ 9  
3ଷ ൌ 27  
3ସ ൌ 81 etc. 

7. 
Multiplication 
Index Law 

When multiplying with the same base 
(number or letter), add the powers. 
 

𝒂𝒎 ൈ 𝒂𝒏 ൌ 𝒂𝒎ା𝒏 
 

7ହ ൈ 7ଷ ൌ 7଼ 
𝑎ଵଶ ൈ 𝑎 ൌ 𝑎ଵଷ 

4𝑥ହ ൈ 2𝑥଼ ൌ 8𝑥ଵଷ 

Knowledge Organiser 
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8. Division 
Index Law 

When dividing with the same base (number 
or letter), subtract the powers. 
 

𝒂𝒎 ൊ 𝒂𝒏 ൌ 𝒂𝒎ି𝒏 

15଻ ൊ 15ସ ൌ 15ଷ 
𝑥ଽ ൊ 𝑥ଶ ൌ 𝑥଻ 

20𝑎ଵଵ ൊ 5𝑎ଷ ൌ 4𝑎଼ 
 

9. Brackets 
Index Laws 

When raising a power to another power, 
multiply the powers together. 
 

ሺ𝒂𝒎ሻ𝒏 ൌ 𝒂𝒎𝒏 

ሺ𝑦ଶሻହ ൌ 𝑦ଵ଴ 
ሺ6ଷሻସ ൌ 6ଵଶ 

ሺ5𝑥଺ሻଷ ൌ 125𝑥ଵ଼ 

10. Notable 
Powers 

𝒑 ൌ 𝒑𝟏   
𝒑𝟎 ൌ 𝟏

99999଴ ൌ 1 

11. Negative 
Powers 

A negative power performs the reciprocal. 

𝒂ି𝒎 ൌ
𝟏

𝒂𝒎 
3ିଶ ൌ

1
3ଶ ൌ

1
9 

12. Fractional 
Powers 

The denominator of a fractional power acts 
as a ‘root’. 
 
The numerator of a fractional power acts as 
a normal power. 
 

𝑎
௠
௡ ൌ ൫ √𝑎೙ ൯

௠
 

27
ଶ
ଷ ൌ ൫√27య ൯

ଶ
ൌ 3ଶ ൌ 9 

 

൬
25
16൰

ଷ
ଶ

ൌ ቆ
√25
√16

ቇ
ଷ

ൌ ൬
5
4൰

ଷ

ൌ
125
64  

13. Standard 
Form 

𝑨 ൈ 𝟏𝟎𝒃 
 

𝑤ℎ𝑒𝑟𝑒 𝟏 ൑ 𝑨 ൏ 𝟏𝟎, 𝒃 ൌ 𝒊𝒏𝒕𝒆𝒈𝒆𝒓 

8400 = 8.4 x 10ଷ 
 
0.00036 = 3.6 x 10ିସ 

14. 
Multiplying or 
Dividing with 
Standard Form 

Multiply: Multiply the numbers and add 
the powers. 
Divide: Divide the numbers and subtract 
the powers. 

ሺ1.2 ൈ 10ଷሻ ൈ ሺ4 ൈ 10଺ሻ ൌ 8.8 ൈ 10ଽ 
 
ሺ4.5 ൈ 10ହሻ ൊ ሺ3 ൈ 10ଶሻ ൌ 1.5 ൈ 10ଷ 

15. Adding or 
Subtracting 
with Standard 
Form 

Convert in to ordinary numbers, calculate 
and then convert back in to standard form 

2.7 ൈ 10ସ ൅ 4.6 ൈ 10ଷ 
ൌ 27000 ൅ 4600 ൌ 31600 

ൌ 3.16 ൈ 10ସ 
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MathsWatch References and Worksheet Links: 

81 – Squares, cubes and roots 

82/131/154 – Indices 

83 – Standard form 

 



  Probably best, probably not
Topic/Skill  Definition/Tips Example 
1. Probability The likelihood/chance of something 

happening. 
 
Is expressed as a number between 0 
(impossible) and 1 (certain). 
 
Can be expressed as a fraction, decimal, 
percentage or in words (likely, unlikely, 
even chance etc.) 

 

2. Probability 
Notation 

P(A) refers to the probability that event A 
will occur. 

P(Red Queen) refers to the probability 
of picking a Red Queen from a pack of 
cards. 

3. Theoretical 
Probability 

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑭𝒂𝒗𝒐𝒖𝒓𝒂𝒃𝒍𝒆 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒔
𝑻𝒐𝒕𝒂𝒍 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑷𝒐𝒔𝒔𝒊𝒃𝒍𝒆 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒔

Probability of rolling a 4 on a fair 6-
sided die = ଵ

଺
. 

4. Relative 
Frequency 

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑺𝒖𝒄𝒄𝒆𝒔𝒔𝒇𝒖𝒍 𝑻𝒓𝒊𝒂𝒍𝒔
𝑻𝒐𝒕𝒂𝒍 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑻𝒓𝒊𝒂𝒍𝒔  

A coin is flipped 50 times and lands on 
Tails 29 times.  
 
The relative frequency of getting Tails 
= ଶଽ

ହ଴
. 

5. Expected 
Outcomes 

To find the number of expected outcomes, 
multiply the probability by the number of 
trials. 

The probability that a football team 
wins is 0.2 How many games would 
you expect them to win out of 40? 
 

0.2 ൈ 40 ൌ 8 𝑔𝑎𝑚𝑒𝑠
6. Exhaustive Outcomes are exhaustive if they cover the 

entire range of possible outcomes. 
 
The probabilities of an exhaustive set of 
outcomes adds up to 1. 

When rolling a six-sided die, the 
outcomes 1, 2, 3, 4, 5 and 6 are 
exhaustive, because they cover all the 
possible outcomes. 

Knowledge Organiser  



  Probably best, probably not
7. Mutually 
Exclusive 

Events are mutually exclusive if they 
cannot happen at the same time. 
 
The probabilities of an exhaustive set of 
mutually exclusive events adds up to 1. 

Examples of mutually exclusive events: 
 
- Turning left and right 
- Heads and Tails on a coin 
 
Examples of non mutually exclusive 
events: 
 
- King and Hearts from a deck of cards, 
because you can pick the King of 
Hearts 

8. Sample 
Space 

The set of all possible outcomes of an 
experiment. 

9. Sample A sample is a small selection of items from 
a population. 
 
A sample is biased if individuals or groups 
from the population are not represented in 
the sample. 
 
 
 
 
 
 

A sample could be selecting 10 students 
from a year group at school. 



  Probably best, probably not
10. Sample 
Size 

The larger a sample size, the closer those 
probabilities will be to the true probability. 

A sample size of 100 gives a more 
reliable result than a sample size of 10. 

1. Tree 
Diagrams 

Tree diagrams show all the possible 
outcomes of an event and calculate their 
probabilities. 
 
All branches must add up to 1 when 
adding downwards. 
This is because the probability of 
something not happening is 1 minus the 
probability that it does happen. 
 
Multiply going across a tree diagram. 
 
Add going down a tree diagram. 
 

 

2. Independent 
Events 

The outcome of a previous event does not 
influence/affect the outcome of a second 
event. 
 

An example of independent events 
could be replacing a counter in a bag 
after picking it. 

3. Dependent 
Events 

The outcome of a previous event does 
influence/affect the outcome of a second 
event. 
 
 
 
 
 
 
 

An example of dependent events could 
be not replacing a counter in a bag after 
picking it. 
‘Without replacement’ 



  Probably best, probably not
 

 

 

 

 

 

 

 

 

 

MathsWatch References and Worksheet Links: 

58 – Outcomes 

59 – Calculating probabilities 

125 – Experimental probability 

126 – Possibility spaces 

151/175 – Tree diagrams 

 

4. Probability 
Notation 

P(A) refers to the probability that event A 
will occur. 
 
 
P(A’) refers to the probability that event 
A will not occur. 
 
P(A ∪ B) refers to the probability that 
event A or B or both will occur. 
 
 
P(A ∩ B) refers to the probability that 
both events A and B will occur. 
 

P(Red Queen) refers to the probability 
of picking a Red Queen from a pack of 
cards. 
 
P(Blue’) refers to the probability that 
you do not pick Blue. 
 
P(Blonde ∪ Right Handed) refers to the 
probability that you pick someone who 
is Blonde or Right Handed or both. 
 
P(Blonde ∩ Right Handed) refers to the 
probability that you pick someone who 
is both Blonde and Right Handed. 



 
Big Factor Hunt 

Topic/Skill  Definition/Tips Example 
1. Multiple The result of multiplying a number by an 

integer. 
The times tables of a number. 

The first five multiples of 7 are: 
 

7, 14, 21, 28, 35 
2. Factor A number that divides exactly into another 

number without a remainder. 
 
It is useful to write factors in pairs 

The factors of 18 are: 
1, 2, 3, 6, 9, 18 

 
The factor pairs of 18 are: 

1, 18 
2, 9 
3, 6 

3. Lowest 
Common 
Multiple 
(LCM) 

The smallest number that is in the times 
tables of each of the numbers given. 

The LCM of 3, 4 and 5 is 60 because it 
is the smallest number in the 3, 4 and 5 
times tables. 

4. Highest 
Common 
Factor (HCF) 

The biggest number that divides exactly 
into two or more numbers. 

The HCF of 6 and 9 is 3 because it is 
the biggest number that divides into 6 
and 9 exactly. 

5. Prime 
Number 

A number with exactly two factors. 
 
A number that can only be divided by itself 
and one. 
 
The number 1 is not prime, as it only has 
one factor, not two. 

The first ten prime numbers are: 
 

2, 3, 5, 7, 11, 13, 17, 19, 23, 29 

6. Prime 
Factor 

A factor which is a prime number. The prime factors of 18 are:  
 

2, 3

Knowledge Organiser 



 
Big Factor Hunt 

7. Product of 
Prime Factors 

Finding out which prime numbers 
multiply together to make the original 
number. 
 
Use a prime factor tree. 
 
Also known as ‘prime factorisation’. 

8. Venn 
Diagrams 

A Venn Diagram shows the relationship 
between a group of different things and 
how they overlap. 
 
You may be asked to shade Venn Diagrams 
as shown below and to the right. 
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MathsWatch References and Worksheet Links: 

28 – Factors, multiples and primes 

79/80 – HCF/LCM 

78 – products of primes 

127 – Venn diagrams 

 

9. Venn 
Diagram 
Notation 

∈ means ‘element of a set’ (a value in the 
set) 
{ } means the collection of values in the 
set. 
𝜉 means the ‘universal set’ (all the values 
to consider in the question) 
 
A’ means ‘not in set A’ (called 
complement) 
A ∪ B means ‘A or B or both’ (called 
Union) 
A ∩ B means ‘A and B (called 
Intersection)

Set A is the even numbers less than 10. 
A = {2, 4, 6, 8} 
 
Set B is the prime numbers less than 
10. 
B = {2, 3, 5, 7} 
 
A ∪ B = {2, 3, 4, 5, 6, 7, 8} 

A ∩ B = {2}  
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Conventions of Pop: Rock ‘n’ Roll 1950s and 
1960s 

 

 

 Forte  
 Crescendo 
 Harsh Timbre 
 Fast Tempo (Allegro) 
 Verse/chorus 

structure  
 Solo (Usually E. Guitar) 

 Repetition 
 Range in Pitch 
 Small Vocal Range 
 Catchy Melody 
 Walking Bassline 
 Chords 
 Back Beat 
 Homophonic 
 4/4 (4 beats in a bar) 
 12 bar Blues 
 Primary Chords 
 Riff 

Key words   

 

 Elvis Presley 

 Chuck Berry 

 Bill Haley and His Comets 

 The Beatles  
(early recordings) 

  

Artists 
 Vocals (usually 
Male) 

 Electric Guitar 

 Bass Guitar 

 Drum Kit 

 Backing Vocals 

 Saxophone 

 Trumpet

Instruments

 

 

Rock ‘n’ Roll music’s Lyrics light-hearted are about fun and good times. 

Rock ‘n’ Roll music was enjoyed by the youth of the 1950s and 1960s. 

Rock ‘n’ Roll music is a Dance music, designed to be Danced to. 

Lyrics and Function



 

   
Conventions of Pop: Pop Ballads 1970s, 1980s, 

&, 1990s 

 

 

 Verse/Chorus 
Structure 

 Piano (quiet) 
 crescendo/diminuen

do 
 Soft/Clean Timbre 
 Slow Tempo (adagio) 
 Repetition 
 Range in Pitch 

hords 
 Broken chords 

(arpeggio) 
 Monophonic 
 Homophonic 

Polyphonic 
 3/4 (3 beats in a 

bar) 
 4/4 (4 beats in a 

bar) 
 Ad lib vocal 

(Improvised) 
 Vocal Riffs 

Key words   

 

1970s  The Carpenters 

 Elton John 

1980s  Whitney Huston 

 Bonnie Tyler 

1990s  Sinead O’Connor 
  

  

Artists
 Vocals 

 (Vibrato and 
Melisma/Syllabic) 

 Piano 

 Strings 

 Drum Kit 

 Synthesiser 

 Saxophone 

  

Instruments 

 

 

Pop Ballads’ Lyrics focus on the theme of Love and Loss. 

Pop Ballads were commercially successful and continue to sell well today. 

Pop Ballads could be danced to but also received a lot of radio play as 
people identified with the emotional lyrics. 

All the musical elements in a Pop Ballad are exploited to convey emotion. 

Lyrics and Function



 

   

Conventions of Pop: Rock Anthems 1970s 

1980s 

 

 

 Subgenre 

 Harsh/husky Timbre 

 Riff 

 Intro  

 Verse/Chorus structure 

 Power Chord 

 Powerful Lyrics 

 Technology  

 Repetition 

 (Small) Range in Pitch 

 Catchy Melody 

 Bassline 

 Chords 

 Back Beat 

 Homophonic 

 4/4 (4 beats in a bar) 

Key words   

 

 Queen 

 Guns and Roses 

 Bon Jovi 

 Led Zeppelin 
  

  

Artists 
 Vocals 

 Electric Guitar 

 Lead Guitar 

 Rhythm Guitar 

 Bass Guitar 

 Drum Kit 

 Amplification 

  

Instruments

 

 

Rock Anthems’ Lyrics are powerful and often contain themes such as 
Freedom and Love. 

Rock Anthem Bands and Artist performed in stadiums to large numbers 
of fans in the 1970s and 1980s. 

 

Lyrics and Function 



 

   

Conventions of Pop: Solo Artists 1990s, 2000s, 
2010s 

 

 

 Dynamics 

 Melisma 

 Vibrato 

 Growl  

 Rubarto 

 Crescendo 

 Range in Pitch 

 Catchy Melody 

 Bassline 

 Chords 

 4/4 (4 beats in a bar) 

 

  

  

  

  

Key words   

 Madonna 

 Michael Jackson 

 Kylie Minogue 

 Beyoncé 

 KT Tunstall 

 Adele 

 Taylor Swift

Artists 
 Solo Vocals 

 Backing Vocals 

 Piano 

 Keyboard 

 Strings 

 Guitars 

 Drum kit 

 Use of Technology 

Instruments

 

 

The popularity of Solo artists has increased in recent decades. 

Fans are interested in both the music and artist’s life.  

Solo artists often write their own music and take influence from 
many genres when crafting their songs. 

 

Lyrics and Function



 

   

  Extract 1    

  Extract 2   

Conventions of Pop: Exam Question Your turn! 

 

 

 

Key words I will use 
  

  

 

 

 

Instruments I can hear Compare and contrast the two extracts from the Rock ‘n’ Roll Genre.  You may wish to refer to; 
tempo, dynamics, structure, timbre and any other musical elements you feel are important. [5] 

Structure 

  

  

………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………

Written Answer continue on more paper if necessary. 

Extract 1 = Roll Over Beethoven by Chuck Berry 

Extract 2 = Misirlou by Dick Dale 
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Spanish – Cycle 3

7.1G Reutilizar, reducir, reciclar

ahorrar to save
la basura rubbish
la bolsa de plástico plastic bag
el cartón cardboard
cerrar to shut, to close,to turn off (tap)
el contenedor container
en vez de instead of
intentar to try to
la lata tin, can
el malgasto waste
el papel (reciclado) (recycled) paper
la papelera wastepaper basket
la pila battery
el plástico plastic
ponerse to put on (clothes)
los productos químicos chemicals, chemical products
el proyecto project
recargable rechargeable
reciclar to recycle
reutilizar to reuse
la Tierra Earth
tirar to pull, to throw away
tratar de to try to
el vidrio glass 



7.1F Protegiendo el medio ambiente

la basura rubbish
la bombilla (low-energy) light bulb

(de bajo consumo)
el combustible fuel
combatir to fight, to combat
la contaminación air pollution

atmosférica
desaparecer to disappear
el desastre disaster
desconectar to disconnect/unplug/switch off
deshacer to undo
los desperdicios rubbish, refuse, waste
la especie species
incluso even
inquietante worrying
luchar to struggle, fight
la medida measure, means
medioambiental environmental
el motor engine
los residuos refuse, waste, rubbish
salvar to save

Knowledge Organiser
Year 10

Spanish – Cycle 3



7.1H Problemas ecológicos

acercarse a to approach
el agujero hole
la aldea (small) village
alejar to move (something) further away
alejarse de to move further away from
amenazar to threaten
arruinar to ruin
el atasco traffic jam, hold-up
el ave (marina) (fem.) (sea) bird
el calentamiento global lobal warming
la capa de ozono ozone layer
el casco helmet, hull (of ship)
el centenar about a hundred
la central eléctrica power station
la circulación traffic
constituir to constitute
cortar to cut, to cut off
el efecto invernadero greenhouse effect
extender to spread, to stretch
frenar to brake, to put a stop to
el humo smoke
el huracán hurricane
el incendio fire
la lluvia rain
la mancha stain
la marea negra oil slick
la muerte death
el nivel level
el petrolero oil tanker
el/la pescador/a fisherman/fisherwoman
el planeta planet

Knowledge Organiser
Year 10

Spanish – Cycle 3

prever to foresee
rescatar to rescue
el riesgo risk
la salud health
la selva tropical forest, jungle
señalar to indicate
la sequía drought
vagar to wander about, to float around
el viento wind
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Eukaryotic cells Cells that contain a nucleus
Eukaryote An organism that is made of eukaryotic cells
Prokaryotic cells Single-celled organisms that do not contain a nucleus

DNA Deoxyribonucleic acid – the genetic information found 
in all living organisms

Ribosome A cell organelle that makes proteins
Respiration The release of energy from glucose

Diffusion The net movement of particles form an area of high 
concentration to an area of lower concentration

Organelle A part of a cell with a specific function
Mitochondrion A cell organelle in which respiration occurs
Chloroplast A cell organelle in which photosynthesis occurs

Cytoplasm Jelly like substance in cells where chemical reactions 
occur

Nucleus A cell organelle found in eukaryotes containing their 
genetic material

Cell membrane Structure surrounding the cell that controls what 
moves in and out of the cell

Vacuole Found in plant cells, filled with cell sap, keeps the cell 
turgid

Cell wall Made from cellulose and provides structural strength 
the some cells (not animal cells)

Photosynthesis Chemical reaction that happens in chloroplasts that 
stores energy in glucose

Turgid Describes a swollen cell

Biconcave Describes a shape with a dip that curves inwards on 
both sides

DiagramsKnowledge Organiser – Cell StructureKey Terms
Ova Eggs

Axon The extension of a nerve cell along which the 
electrical impulses travel

Phloem Tubes of living cells that carry sugars to all cells in 
plants

Xylem Tubes of dead plant cells through which water flows
Electron 
microscope

A microscope that uses electrons in place of light to 
give higher magnification

Resolution The smallest distance between two separate points
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Infectious Describes a pathogen that can easily be transmitted, or an 
infected person who can pass on the disease.

Vector An animal that spreads a communicable disease.

Antibiotic A group of medicines, first discovered by Alexander Fleming, 
that kill bacteria and fungi but not viruses.

Chitin A polymer made from sugars that forms the cell walls of fungi 
and the exoskeleton of insects.

Hyphae Branching filaments of a fungus that spread out.

Malaria A communicable disease, caused by a protest transmitted in 
mosquitos, which attacks red blood cells.

Insecticide A chemical that kills insects.

Lysozymes Antibacterial enzymes found in your tears to prevent eye 
infections.

Cilia Tiny hair-like projections from ciliated cells that waft mucus 
out of the gas exchange system.

Antigen A protein on the surface of a pathogen that your antibodies 
can recognize as foreign.

Antitoxin A protein produced by your body to neutralize harmful toxins 
produced by pathogens.

Vaccine
A medicine containing an antigen from a pathogen that 
triggers a low level immune response so that if you become 
infected later your body can respond more quickly to the 
pathogen.

Antiseptic A substance applied to the skin or another surface to destroy 
pathogens.

Anaesthetic A drug that stops all pain sensation and can be local or 
general.

Efficacy How effective a drug is.
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Double blind trials
A medical experiment in which the patient and doctors
do not know who has been given the drug and who 
has been given the placebo.

Placebo A medicine that has only psychological effects.
Phagocytes A type of white blood cell that engulf pathogens.
Lymphocytes A type of white blood cell that produce antibodies.

Antibodies
Highly specific Y-shaped proteins that are produced by 
the immune system to help stop intruders from 
harming the body.



Endothermic 
reaction A reaction that requires energy to be absorbed to work

Photosynthesis The process by which plants use sunlight to produce glucose. 
Happens in chloroplasts

Limiting factor Anything that reduces or stops the rate of a reaction
Yield The amount of an agricultural product produced

Respiration The process by which living things release energy from 
glucose. Happens in mitochondria

Aerobic In the presence of oxygen
Oxidation A reaction that uses oxygen
Exothermic 
reaction A reaction that gives out thermal energy

Anaerobic In the absence of oxygen

Oxygen debt The amount of extra oxygen the body needs after exercise to 
break down lactic acid

Fermentation The chemical breakdown of glucose into ethanol and carbon 
dioxide by respiring micro-organisms such as yeast

Metabolism The sum of all the chemical reactions that happen in an 
organism
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Atom A particle with no electric charge made up of a nucleus 
containing protons and neutrons and surrounded by electrons.

Proton A positively charged particle found in the nucleus of an atom.
Neutron A neutral particle found in the nucleus of an atom.

Electron Negatively charged particles found on energy levels (shells) 
surrounding the nucleus inside atoms.

Nucleus Central part of an atom containing protons and neutrons.
Energy level 
(shell)

The region an electron occupies surrounding the nucleus inside 
an atom.

Atomic 
number Number of protons in an atom.

Mass number Number of protons plus neutrons in an atom.

Isotope Atoms with the same number of protons but a different number 
of neutrons.

Relative 
atomic mass

The average mass of atoms of an element taking into account 
the mass and amount of each isotope it contains.
RAM = Total mass of atoms / total number of atoms

Electronic
structure The arrangement of electrons in the energy levels of an atom.

Ion An electrically charged particle containing different numbers of 
protons and electrons.

Group The name given to each column in the periodic table.
Element A substance containing only one type of atom.

Compound A substance made from different elements chemically bonded 
together.

Period The name given to a row in the periodic table.
Alkali metals The elements in Group 1 of the periodic table.
Noble gases The elements in Group 0 of the periodic table.
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Halogens The elements in Group 7 of the periodic table.
Diatomic molecule A molecule containing 2 atoms.
Halides Compounds made from Group 7 elements.

Mixture More than one substance that are not chemically 
bonded.

Solvent The liquid that a solute dissolves in.
Solution A solute dissolved in a solvent.
Soluble A substance that will dissolve.
Insoluble A substance that will not dissolve.
Solute The solid that dissolves in a solvent.



Giant Lattice Ionic substances are made up of a giant lattice of positive and 
negative ions in a regular structure.

Ionic bonding The electrostatic attraction between positive and negative ions
Molecule Particle made from atoms joined together by covalent bonds
Covalent bond Two shared electrons joining atoms together
Intermolecular 
forces Weak forces between molecules

Polymer Long chain molecule made from joining lots of small 
molecules together by covalent bonds

Monomer The building block (molecule) of a polymer
Delocalised Free to move around
Metallic 
bonding

The attraction between the nucleus of metal atoms and 
delocalized electrons

Malleable Can be hammered into shape

Alloy A mixture of a metal with small amounts of other elements, 
usually other metals

States of 
matter These are solid, liquid and gas

Fullerenes Family of carbon molecules each with carbon atoms linked in 
rings to form a hollow sphere or tube

Catalyst Substance that speeds up a chemical reaction but is not used 
up in it
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Metallic 
structure

Ionic bonding and 
structure



Relative atomic 
mass

The average mass of atoms of an element, taking into account 
the mass and the amount of each isotope it contains.

Relative 
formula mass

The sum of the relative atomic masses of all the atoms in the 
formula.

Mole Measurement of the amount of a substance.
Avogadro 
constant

The number of atoms, molecules or ions in one mole of a 
given substance (6.02x1023).

Thermal 
decomposition

Reaction where high temperature causes a substance to break 
down into simpler substances.

Excess When the amount of a reactant is greater than the mount that 
can react.

Limiting 
reactant

The reactant in a reaction that determines the amount of 
products formed. Any other reagents are all in excess and will 
not react.
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Reactivity 
series An arrangement of metals in order of reactivity

Displacement 
reaction

Reaction where a more reactive element takes the 
place of a less reactive element in a compound

Oxidation A reaction in which a substance loses electrons (gains 
oxygen)

Reduction Reaction in which a substance gains electrons (loses 
oxygen)

Ore A rock from which a metal can be extracted for profit

Acid Solution with a pH less than 7; produces H+ ions in 
water

Alkali Solution with a pH more than 7; produces OH- ions in 
water

Aqueous Dissolved in water
Strong acid Acid in which all the molecules break into ions in water

Weak acid Acid in which only a small fraction of the molecules 
break into ions in water

Dilute A solution in which there is a small amount of solute 
dissolved

Concentrated A solution in which there is a lot of solute dissolved

Neutralisation A reaction that uses up some or all of the H+ ions from 
an acid 

Electrolysis Decomposition of ionic compounds using electricity
Electrolyte A liquid that conducts electricity
Discharge Gain or lose electrons to become electrically neutral
Inert 
electrodes

Electrodes that allow electrolysis to take place but do 
not react themselves
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Acid + Alkali ‐> salt + water
Metal + acid ‐> salt + hydrogen
Metal oxide + acid ‐> salt + water
Metal carbonate + acid ‐> salt + water + carbon dioxide



Exothermic 
reaction

Reaction where thermal energy is transferred from the 
chemicals to the surroundings and so the temperature 
increases

Endothermic 
reaction

Reaction where thermal energy is transferred from the 
surroundings to the chemicals and so the temperature 
decreases

Activation 
energy The minimum energy particles must have to react
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Exothermic 
reaction

Reaction where thermal energy is transferred from the 
chemicals to the surroundings and so the temperature 
increases

Endothermic 
reaction

Reaction where thermal energy is transferred from the 
surroundings to the chemicals and so the temperature 
decreases

Activation 
energy The minimum energy particles must have to react



Diatomic 
molecule A molecule containing two atoms

Spectator 
ions

Ions that do not take part in a reaction and do not 
appear in the ionic equation for the reaction

Ionic 
equation

Balanced equation for reaction that omits any spectator 
ions
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Common Reactions
Element + oxygen ‐> oxide of element
Eg Calcium + oxygen ‐> calcium oxide
Compound + oxygen ‐> oxides of each element in compound
Eg Methane + oxygen ‐> carbon dioxide + water
Water + metal ‐> metal hydroxide + hydrogen (for metals that react with water)
Eg water + sodium ‐> sodium hydroxide + hydrogen
Acid + metal ‐> salt + hydrogen
Eg Hydrochloric acid + magnesium ‐> magnesium chloride + hydrogen
Acid + metal oxide ‐> salt + water
Eg Sulphuric acid + copper oxide ‐> copper sulphide + water
Acid + metal hydroxide ‐> salt + water
Eg nitric acid + potassium hydroxide ‐> potassium nitrate + water
Acid + metal carbonate ‐> salt + water + carbon dioxide
Eg hydrochloric acid + calcium carbonate ‐> calcium chloride + water + carbon dioxide
Acid + ammonia ‐> ammonium salt
Eg nitric acid + ammonia ‐> ammonium nitrate



Specific heat 
capacity

The energy needed to raise the temperature of 1kg of a substance 
by 1°C.

Dissipate
To scatter in all directions or to use wastefully. When energy has 
been dissipated it means we cannot get it back. The energy has 
spread out and heats up the surroundings.

Non-renewable 
energy resources

Energy resources which will run out, because they are finite 
reserves, and which cannot be replenished.

Renewable 
energy resources

Energy resources which will never run out and (or can be) 
replenished as they are used.

Alternative 
energy resource

Resources other than fossil fuels. The resources may or may not be 
renewable. Nuclear power is not a renewable energy resource, but 
tidal power is. Alternative energy resources do not contribute to 
global warming.

Biofuel
Fuel produced from biological material. Biofuels are provided by 
trees such as willow that can be grown specifically as energy 
resources.
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Energy Equations
Efficiency (%) = (useful energy out ÷ total energy in) x 100.
GPE = mgh Gravitational Potential Energy = mass x gravity x height.
Ee =  ½ke2 Elastic potential energy = 0.5 x spring constant x extension2
KE = ½mv2 Kinetic Energy = 0∙5 x mass x velocity2.
W = F x d work done = force x distance.
W = E work done = energy transferred.
P = E ÷ t power = energy ÷ time.
E = c x m x θ energy = specific heat capacity x mass x change in temperature.



Potential 
difference 
(p.d.)

A measure of the electrical work done by a cell (or other power supply) as charge flows 
round the circuit. Potential difference is measured in volts (V).

Electric 
current

A flow of electrical charge. The size of the electric current is the rate at which electrical 
charge flows round the circuit.

Resistor A component that acts to limit the current in a circuit. When a resistor has a high 
resistance, the current is low.

Directly
proportional

When two quantities are directly proportional, doubling one quantity will cause the other 
quantity will cause the other quantity to double. When a graph is plotted, the graph line 
will be straight and pass through the origin.

Inversely 
proportional

When two quantities are inversely proportional, doubling one quantity will cause the other 
quantity to halve

Ohmic The current flowing through an ohmic conductor is proportional to the potential difference 
across it. If the p.d. doubles, the current doubles. The resistance stays the same.

Non-ohmic The current flowing through a non-ohmic resistor is not proportional to the potential 
difference across it. The resistance changes as the current flowing through it changes.
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P = V x I power = voltage x current.
V = I x R voltage = current x resistance.
Q = I x t  charge = current x time.
E = V x Q energy = voltage x charge.
E = V x I x t energy = voltage x current x time.

Total cost = number of units x cost per unit.
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Equations
ρ = m/v Density = Mass ÷ volume
ΔE = mc Δθ Change in thermal energy = mass x specific heat capacity x temperature change
E = mL Energy required to change state = mass x specific latent heat



Proton A positively charged particle found in the nucleus of an 
atom.

Neutron A neutral particle found in the nucleus of an atom.

Electron Negatively charged particles found on energy levels (shells) 
surrounding the nucleus inside atoms.

Atomic 
number Number of protons in an atom.

Mass
number Number of protons plus neutrons in an atom.

Isotope Atoms with the same number of protons but a different 
number of neutrons.

Alpha 
particle A particle formed from two protons and two neutrons.

Beta 
particle A fast moving electron.

Gamma 
ray An electromagnetic wave.

Geiger-
Mϋller
(GM) tube

A device which detects ionizing radiation. An electronic 
counter can record the number of particles entering the 
tube.

Half-life
The time taken for the number of nuclei in a radioactive 
isotope to halve. In one half-life the activity or count rate of 
a radioactive sample also halves.

1 
Becquerel 
(1Bq)

An emission of 1 particle per second

DiagramsKnowledge Organiser – Atomic StructureKey Terms


	Art
	Computing
	Drama
	English
	Food tech
	Geography
	Maths 1 
	Maths 2 
	Maths 3 
	Maths 4 
	Maths 5 
	Music
	Photography
	Pyschology
	Spanish
	Yr10 DT
	Yr11 DT

