
Knowledge Organiser  
Booklet Year 10 Term 3 

Core 

Our working memories can only store a limited amount of informa on, whereas our 

long term memories can store limitless informa on. To learn successfully, we need to 

store core knowledge into our long term memories, so we can retrieve it when we 

need it. 

For instance, if you are at work or in the shops and need to work out a 25% discount, 

you can't memorise 25% of every number, so you need to be able to quickly recall 

the method for calculating a percentage. Committing core knowledge to our long‐
term memories is a life‐hack. It makes thinking about difficult things easier. 

Using a knowledge organiser with regular retrieval activities is a way for you to store 

core knowledge & subject specific words, into your long term memory so it is there 

when you need it. 

Click here to be taken to the 
knowledge organiser part of the 
school website.

https://www.telfordlangleyschool.co.uk/page/?title=Knowledge+Organisers&pid=191
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for each subject. These are to support learning that has taken place this past term. 
Use these to help reinforce the key knowledge. Use some of the strategies 
explained in the introduction to help you retain this important information.

Blending Learning expectations…………………………………………..Page 3

How to use a Knowledge Organiser…………………………………….Page 4

Biology.........…………………………………………………………………….…Page 11

Chemistry..…………………………………………………………………….......Page 13

English Language....................................................................Page 15
 

English Literature..............…………………………………………………..Page 18

PSHE....................................…………………………………………………Page 26

Physics...................………………………………………………………………Page 27

RSE........................……………………………………………………………….Page 30

Triple Science...............……………………………………………………..…Page 31

Maths......................................................................................Page 20



Make sure you have access to a computer at home (If 

you don't please make pastoral staff aware or email 

langley.homelearning@taw.org.uk) 

Download Microsoft Teams on both your phone and 

computer. (If you don't know how to do this please 

ask a member of staff or do this in your next compu

ting lesson) 

Spend at least 2 hours a week using teams EVERY 

WEEK. (Engagement in teams can be tracked and 

monitored). You need to be accessing each of your 

class teams and recapping on the previous learning or 

completing additional tasks set by your class teacher. 

If you have any issues with teams (e .g . login problems 

or missing classes etc then please email lang

ley.homelearning@taw.org.uk) 

Teams is a tool to support ongoing learning and 

should only be used for educational purposes. 
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Retrieval Placemat 
Look at your knowledge organiser. Now cover it up and write down 

Key vocabulary & definitons from memory: 

First time: Look. 

Cover. State 3 facts 

Second time: Look. 

Cover. State 3 facts 

Third time: Look. 

Cover. State 3 facts 

Look at the knowledge organiser again. Now cover it up and 
without looking, explain a concept or idea in your own words

Re-read your answer above. Look at the knowledge organiser 
again. Now cover it up and improve on your previous explanation in 

green pen. 



Retrieval Relay 
Look at your knowledge organiser. Now cover it up. 

First time: Write down 

everything you can 

remember 

Second time: Look. 

Cover. Write down 

everything you can 

remember 

Third time: Look. 

Cover. Write down 

everything you can 

remember 

Write down everything here that you didn't remember: 



Vocabulary focus 1 
Look at your knowledge organiser. Select a key word and write it 

here: 

Write a definition of 

the key word in your 

own words - not the 

same as the one on 

the knowledge 

organiser: 

Write a sentence with 

the key word in it: 

Create a question 

where the key word is 

the answer: 

What other words are connected to this key word? 

Draw a picture or diagram to help you remember this key word: 



Vocabulary focus 2 
Definition: Characteristics: 

Key word: 

Examples: Non-examples: 
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Biology



Variation
Threshold Concept

Natural Selection

Required Practical

All living things need to 
change to live.

Keywords 

Fossils

Evolution

Equations for this topic

Variation……. any difference between the 
individuals in a species or groups of organisms of 
any species
Evolution ……. the change in the characteristics of 
a species over several generations and relies on 
the process of natural selection
Adaptation……. the adjustment of organisms to 
their environment in order to improve their 
chances at survival in that environment
Natural Selection……. the process through which 
populations of living organisms adapt and change

Individuals in a population are 
usually similar to each other, but 
not identical. Some of the 
variation within a species is 
genetic , some is environmental -
the conditions in which they have 
developed and some is a 
combination of both

In any 
environment, the 
individuals that 
have the best 
adaptive 
features are the 
ones most likely 
to survive and 
reproduce

A fossil is the preserved remains of a 
dead organism from millions of years ago. 
Evidence for early forms of life comes 
from fossils. By studying fossils, 
scientists can learn how much (or how 
little) organisms have changed as life 
developed on Earth

Variation

Evolution is the change of inherited 
characteristics within a population over 
time through natural selection, which may 
result in the formation of a new species
Five main processes that lead to 
evolution:
-mutation
-non-random mating
-gene flow
-finite population size (genetic drift)
-natural selection.

Genetic Engineering

Selective breeding or artificial selection 
is when humans breed plants and animals for 
particular genetic characteristics. Humans 
have bred food crops from wild plants and 
domesticated animals for thousands of years

Genetic engineering 
involves modifying the 
genome of an organism by 
introducing a gene from 
another organism to result in 
a desired characteristic

Selective Breeding



Chemistry



Making salts
Threshold Concept
How do metals and acids react to make 
salts and water

Keywords
Reactivity – the ability for an atom or molecule to 
undergo a chemical reaction
Salt – a substance made of positive and negative ions
Sulphuric acid – an acid that contains sulphate ions
Nitric acid – an acid that contains nitrate ions
Hydrochloric acid – an acid that contains chloride
Balanced – equal on both sides
Symbol equation – a chemical equation using chemical 
symbols
Acidic – a solution that contains H+ ions
Alkaline – a solution that contains OH- ions

The pH scale
Acids contain H+ ion and alkalis contain OH- ions. The pH 
scale is used to measure the acidity of a substance. It 
ranges from 0-14.

Reactions of acids

When an acid and alkali react they form  
neutral product water.  
The H+ ions from the acid react with the OH–
ions from the alkali to form water. 
This can be represented using the following 
ionic equation:

Neutralisation

Making salts required pract

Titration req prac (triple)

Acids react with metals, alkalis 
and carbonates to form a salt and 
either hydrogen, water or water 
and carbon dioxide. Each acid 
forms a different salt. 

Redox reactions (higher tier) 
Redox reactions are when oxidation and reduction 
(in terms of electron transfer) take place at the 
same time. 

Strong and weak acids
Strong acids are acids that fully ionise in water

Weak acids are acids that partially ionise in water



English 
Language 







English 
Literature 



Threshold Concept- Year 10- An Inspector Calls: 

TC1 - Understanding texts 

TC2 - Demonstrate an appreciation of the writer's craft through analysis and critically 

evaluative comments. 

A plot and character summary of ‘An Inspector Calls:’ Full text (if on MS Teams) = An Inspector Calls audiobook 

Using this information can you: 

• Recount what happens from start to finish in the play?

• Explain who the primary characters are, and what makes them

unique?

You should use this information to get the base 

knowledge needed for J.B. Priestley’s play.  
E.g. Mr Birling is an ignorant Capitalist who sacked Eva Smith for

demanding equal pay.

How to analyse the writer’s craft- mention the writer’s name and all of the choices they make. Example on Sheila 

(focus on trying to write explanations like you see in green here.)   
In order to be successful, you must 

know a range of different moments 

from the whole play. For example, 

other moments where Sheila is 

important include: 

• Sheila’s introduction as

Sheltered and childish “mummy”

“daddy”

• Sheila’s new-found power in her

speech and interruptions “(cutting in)”

• Sheila’s change and refusal to accept

Gerald’s engagement ring. “No…I must

think”

Developing this further- discussing audience reaction. 

A really effective way to showcase your understanding of the text is by comparing how an original audience might react vs. how 

a modern audience might react (see the blue part of the WAGOLL above). This is how we do this: 

Try to consider, 

as you read the 

play, your own 

reactions to 

characters/ 

events. Then 

compare this to 

how an 

audience in 

1946 (with very 

different views to 

us) would react. 

Edna is lucky to work for the Birlings. She has a 

stable job and an opportunity to live in a 

beautiful house. (Original theatre-goers more 

likely to have maids and be Capitalists.) 

Edna is unlucky to work for the Birlings. She would 

earn very little indeed and has to wait on a 

whole family at all hours of the day.  (Modern 

audiences more sympathetic to working-class) 

MODERN AUDIENCE MIGHT 

THINK 

https://www.youtube.com/watch?v=XgkfEc_EWro


Maths 



Collecting, representing and interpreting
Year 10 – delving into data…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able to: 
• Construct and interpret frequency tables

and polygon. two-way tables, line, bar, & pie
charts

• Find and interpret averages from a list and
a table

• Construct and interpret time series graphs,
stem and leaf diagrams and scatter
graphs

@whisto_maths

Population: the whole group that is being studied
Sample: a selection taken from the population that will let you find out information about the larger group
Representative: a sample group that accurately represents the population
Random sample: a group completely chosen by change. No predictability to who it will include. 
Bias: a built-in error that makes all values wrong by a certain amount 
Primary data: data collected from an original source for a purpose. 
Secondary data: data taken from an external location. Not collected directly.
Outlier: a value that stands apart from the data set

Frequency tables and polygons

We do not know from 
grouped data where each 

value is placed so have to use 
an estimate for calculations

MID POINTS
Mid-points are used as estimated 

values for grouped data. The 
middle of each group

Weight (g)
40 50 60 70

1

2
3
4

5

Fr
eq

ue
nc

y

0

The data about weight starts at 
40. So the axis can start at 40

Each point is plotted at them mid 
point for the group it represents

Each point is connected with a 
straight line

Mid-point
Start point + End point

2

Two way tables
60 people visited the zoo one Saturday morning. 
26 of them were adults. 13 of the adult's
favourite animal was an elephant. 24 of the 
children’s favourite animal was an elephant.

Adult Child Total

Elephant 13 24 37

Other 13 10 23

Total 26 34 60Extract information to input to 
the two-way table. Overall totalNeeds subgroup totals 

Subgroups each have their own heading

Draw and interpret Pie Charts
There were 60 people asked in this survey
(Total frequency) 

32
60

“32 out of 60 people had a dog”

This fraction of the 360 degrees 
represents dogs

32
60

X 360 = 192° Use a protractor to draw
This is 192°

Dog

Multiple method
As 60 goes into 360 – 6 times.
Each frequency can be multiplied by 6 to find 
the degrees (proportion of 360)

Comparing Pie Charts:
You NEED the overall 

frequency to make any 
comparisons

Bar and line charts
Composite bar charts

Categories clearly indicated

Compare the bars green compared to yellow. The 
size of each bar is the frequency.
Overall total easily comparable

Dual bar charts 

Categories clearly indicated

Bars are
compared side by

side
Easier to compare

subgroups

Averages from lists
The Mean

A measure of average to find the central tendency…
a typical value that represents the data

24, 8, 4, 11, 8, 

Find the sum of the data (add the values) 

55
Divide the overall total by how many 
pieces of data you have

55 ÷ 5 Mean = 11

The Median

The value in the center (in the 
middle) of the data

Put the data in order 4, 8, 8, 11, 24

Find the value in the middle 4, 8, 8, 11, 24

Median = 8
NOTE: If there is no single middle 
value find the mean of the two
numbers left

24, 8, 4, 11, 8, 

The Mode (The modal value)

This is the number OR the item 
that occurs the most (it does 
not have to be numerical) 

Mode = 8
This can still be easier if it the 

data is ordered first 

24, 8, 4, 11, 8, 

Averages from a table
Non-grouped data

Number of Siblings 0 1 2

Frequency 6 8 6

Subtotal 0 8 12

The data in a list: 0,0,0,0,0,0,1,1,1,1,1,1,1,1,2,2,2,2,2,2

Overall Frequency:: 
20

Total number of 
siblings: 20

Mean: total number of siblings

Total frequency 
= 1 

Grouped data

Mid Point MP x Freq

45 45

65 195

65 325

The data in a list: 45, 55, 55, 55, 65, 65, 65, 65, 65

Overall Frequency:: 9

Overall Total : 565

Mean: 62.8g
For Grouped Data 

The modal group – which group has the highest frequency. 



Collecting, representing and interpreting
Year 10 – delving into data…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able to: 
• Construct and interpret frequency tables 

and polygon. two-way tables, line, bar, & pie 
charts

• Find and interpret averages from a list and
a table

• Construct and interpret time series graphs,  
stem and leaf diagrams and scatter 
graphs

@whisto_maths

Population: the whole group that is being studied 
Sample: a selection taken from the population that will let you find out information about the larger group
Representative: a sample group that accurately represents the population
Random sample: a group completely chosen by change. No predictability to who it will include. 
Bias: a built-in error that makes all values wrong by a certain amount 
Primary data: data collected from an original source for a purpose. 
Secondary data: data taken from an external location. Not collected directly. 
Outlier: a value that stands apart from the data set

Draw and interpret a scatter graph.

The axis should fit all the values 
on and be equally spread outThe link between the data can 

be explained verbally

“This scatter graph show as 
the age of a car increases the 

value decreases”

Al
l a

xe
s 
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d 

• This data may not be given in size order
• The data forms information pairs for the scatter graph
• Not all data has a relationship

Linear Correlation

Positive Correlation Negative Correlation No Correlation

As one variable 
increases so 

does the other 
variable

As one variable 
increases the 
other variable 

decreases

There is no 
relationship 

between the two 
variables

The line of best fit
The Line of best fit is used to make estimates 
about the information in your scatter graph

It is only an estimate 
because the line is 

designed to be an average 
representation of the data

It is always a straight line.

Things to know:
• The line of best fit DOES NOT need to 

go through the origin (The point the 
axes cross)

• There should be approximately the 
same number of points above and 
below the line (It may not go through 
any points)

• The line extends across the whole 
graph

Using a line of best fit

This point is an “outlier”
It is an outlier because it doesn’t fit 
this model and stands apart from 
the data

Extrapolation is where we use our 
line of best fit to predict information 
outside of our data. 
**This is not always useful – in this 
example you cannot score more 
that 100%. So revising for longer 
can not be estimated**

Interpolation is using the line of best 
fit to estimate values inside our data 
point.

e.g. 40 hours revising predicts a 
percentage of 45.

Stem and leaf Time-Series

Comparing distributions

This time-series graph shows the total number of car sales in £1000 over time

Look for general trends in the data. Some data shows 
a clear increase or a clear decrease over time. 

Readings in-between points are estimates (on the 
dotted lines). You can use them to make assumptions. 

A way to represent data and use to find averages

This stem and leaf diagram shows the age of people in a line at the 
supermarket. 

Means 14 years old

Stem and leaf diagrams: 
Must include a key to explain what it represents
The information in the diagram should be ordered

Back to back stem and leaf diagrams

Means 153 cm tall

Back to back stem and leaf diagrams
Allow comparisons of similar groups
Allow representations of two sets of data

Comparisons should include a statement of average and central tendency, as well as 
a statement about spread and consistency.

Mean, mode, median – allows for a comparison about more or less average
Range – allows for a comparison about reliability and consistency of data 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.ck12.org%2Fstatistics%2Ftwo-sided-stem-and-leaf-plots%2Flesson%2FTwo-Sided-Stem-and-Leaf-Plots-BSC-PST%2F&psig=AOvVaw25U9AugB2SP7G2U16MLpCy&ust=1594386355169000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDy5paewOoCFQAAAAAdAAAAABAD


Non-calculator methods
Year 10 – using number…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able to: 
• Use mental./written methods for the four 

number operations
• Use four operations for fractions
• Write exact answers
• Round to decimal places and significant 

figures 
• Estimate solutions
• Understand limits of accuracy
• Understand financial maths

@whisto_maths

Truncate: to shorten, to shorten a number (no rounding), to shorten a shape (remove a part of the shape)
Round: making a number simpler, but keeping its place value close the what it originally was
Credit: money that goes into a bank account
Debit: money that leaves a bank account 
Profit: the amount of money after income - costs
Tax: money that the government collects based on income, sales and other activities. 
Balance: The amount of money in a bank account
Overestimate: Rounding up – gives a solution higher than the actual value
Underestimate: Rounding down – gives a solution lower than the actual value

Addition/ Subtraction

Modelling methods for addition/ subtraction
• Bar models
• Number lines 
• Part/ Whole diagrams

Addition is commutative

6     +     3   =   3    +    6

The order of addition does not 
change the result

Subtraction the order has to stay the same

• Number lines help for addition and 
subtraction

• Working in 10’s first aids mental 
addition/ subtraction

• Show your relationships by writing 
fact families 

Formal written methods

Remember the place value of each column.
You may need to move 10 ones to the ones 
column to be able to subtract

Division methods

3584 ÷ 7 = 512

Short division Complex division

÷ 24 = ÷ 6 ÷ 4 
Break up the divisor using 

factorsDivision with decimals

The placeholder in division methods is essential – the decimal lines up on the dividend and the quotient

240 ÷2 24 ÷ 0.2 2.4 ÷ 0.02 

All give the same solution as represent the same proportion. 
Multiply the values in proportion until the divisor becomes an integer

Decimals have the same methods remember to align the place value

Multiplication methods

Long 
multiplication

(column)

Grid method

Repeated 
addition

Less effective method especially 
for bigger multiplication 

Multiplication with decimals

Perform multiplications as integers
e.g. 0.2 x 0.3 2 x 3

Make adjustments to your answer to 
match the question: 0.2 x 10 = 2

0.3 x 10 = 3
Therefore 6 ÷ 100 = 0.06

4

5
−
2

3 12

15

10

15
=

2

15

Addition and Subtraction

Four operations with fractions Multiplication 

4

3
3

4
×
2

3

=
6

12
=
1

2

Division
Multiplying by 
a reciprocal 
gives the 
same 
outcome

2

5
÷
3

4

2

5
×
4

3

=
8

15

Exact Values

Rounding

Estimation Limits of accuracy
Leave in terms of 𝜋

= 
120

360
× 36𝜋

= 
1

3
× 36𝜋 = 12𝜋

Leave as a surd

Tan30 = 
𝟏

𝟑

Significant Figures
370 to 1 significant figure is 400
37 to 1 significant figure is 40
3.7 to 1 significant figure is 4
0.37 to 1 significant figure is 0.4
0.00000037 to 1 significant figure is 0.0000004

SF: Round to the first 
nonzero number

2.46 2.47

2.46192 (to 12d.p) - Is this closer to 2.46 or 2.47

This shows the number is closer to 
2.46

2.46 192

Round to 1 significant figure to estimate

The equal sign changes to 
show it is an estimation

21.4 x 3.1 ≈ 20 x 3 ≈ 60

This is an underestimate because 
both values were rounded down

It is good to check all 
calculations with an estimate in 
all aspects of maths – it helps 
you identify calculation errors.

A width 𝒘 has been rounded to 6.4cm correct to 1.d.p. 

The error interval

≥ 6.45 the values would 
round to 6.5

< 6.35 the values 
would round to 6.3 

Error interval

6.35≤ 𝑤 <6.45

Any value within these limits would round to 6.4 to 1.d.p

A width 𝒘 has been truncated to 6.4cm correct to 1.d.p. 

< 6.4 the values would truncate to 6.3 ≥ 6.5 the values would 
truncate to 6.5

Error interval

6.4≤ 𝑤 <6.5 Any value within these limits would 
truncate to 6.4 to 1.d.p



Types of number & sequences
Year 10 – using number…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able to: 
• Understand factors and multiples
• Express numbers as a product of primes
• Find the HCF and LCM
• Describe and continue sequences
• Explore sequences
• Find the nth term of a linear sequence

@whisto_maths

Factor: numbers we multiply together to make another number 
Multiple: the result of multiplying a number by an integer. 
HCF: highest common factor. The biggest factor that numbers share. 
LCM: lowest common multiple. The first multiple numbers share.
Arithmetic: a sequence where the difference between the terms is constant
Geometric: a sequence where each term is found by multiplying the previous one by a fixed nonzero number
Sequence: items or numbers put in a pre-decided order

Multiples
Arrays can help represent factors

Factors of 10 
1, 2, 5, 10 

3, 6, 9, 12, 15…

All the numbers in this lists below are multiples of 3.

3𝑥, 6𝑥, 9𝑥 …

𝑥 could take any value and 
as the variable is a multiple of 
3 the answer will also be a 

multiple of 3

This list continues and doesn’t 
end

4.5 is not a multiple of 3 
because it is 3 x 1.5

Not an integer

Non example of a multiple

FactorsThe “times table” of a given number

5 x 2 or 2 x 5
10 x 1 or 1 x 10

The number itself is 
always a factor

𝑥 𝑥 𝑥 𝑥 𝑥 𝑥

𝑥 𝑥
𝑥 𝑥

𝑥 𝑥

𝑥 𝑥 𝑥

𝑥 𝑥 𝑥

Factors and expressions

6𝑥 × 1  OR  6 × 𝑥

2𝑥 × 3 3𝑥 × 2

Factors of 6𝒙
6, 𝑥, 1, 6𝑥, 2𝑥, 3, 3𝑥, 2

Prime numbers
• Integer 
• Only has 2 factors
• and itself

2

The first prime number 
The only even prime number

2, 3, 5, 7 , 11, 13, 17, 19, 23, 29…

Learn or how-to quick recall…

Finding the HCF and LCM
HCF – Highest common factor

HCF of18 and 30

18 1, 2, 3, 6, 9, 18

30 1, 2, 3, 5, 6, 10, 15, 30

HCF = 66 is the biggest factor 
they share

LCM – Lowest common multiple

LCM = 90
The first time their 
multiples match

Finding the nth term

4, 8, 12, 16, 20…..This is the 4 
times table

4n

7, 11, 15, 19, 22This has the same constant 
difference – but is 3 more 
than the original sequence

4n + 3

This is the constant difference 
between the terms in the sequence

This is the comparison (difference) 
between the original and new 

sequence

LCM of18 and 30

18

30

18, 36, 54, 72, 90

30, 60, 90

18 30

2 9

33

3 10

5 2

3018

3

3 2 5

HCF = 6

LCM = 90

Arithmetic Sequences change by a common difference. This is 
found by addition or subtraction between terms

Geometric Sequences   change by a common ratio. This 
is found my multiplication/ division between terms. 

Arithmetic/ Geometric sequences

Term to term rule – how you get from one term 
(number in the sequence) to the next term.

Position to term rule – take the rule and substitute in a
position to find a term. E.g. Multiply the position number
by 3 and then add 2. 

Other sequences
Fibonacci Sequence

1, 1, 2, 3, 5, 8 …
Each term is the 

sum of the previous 
two terms 

Triangular Numbers – look at the formation

1, 3, 6, 10, 15 …

Square Numbers – look at the formation

1, 4, 9 ,16…

Sequences are the repetition of a patten 



Indices & Roots
Year 10 – using number…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able to: 
• Identify square and cube numbers 
• Calculate higher powers and roots
• Understand powers of 10 and standard 

form
• Know the addition and subtraction rule for 

indices
• Understand power zero and negative 

indices
• Calculate with numbers in standard form 

@whisto_maths

Standard (index) Form: A system of writing very big or very small numbers 
Commutative: an operation is commutative if changing the order does not change the result.
Base: The number that gets multiplied by a power
Power: The exponent – or the number that tells you how many times to use the number in multiplication
Exponent: The power – or the number that tells you how many times to use the number in multiplication
Indices: The power or the exponent. 
Negative: A value below zero.. 
Coefficient: The number used to multiply a variable

Square and cube numbers

1, 4, 9 ,16…

Square numbers

144

2 72

236

218

29

33

144 = 2 x 2 x 2 x 2 x 3 x 3

2 x 2 x 3 2 x 2 x 3x

12    x    12
Prime factors can find square roots

144 = 12

Cube numbers 

1, 8, 27, 64, 125…

216

2 108

2 54

9 6

3 3 3 2

216 = 2 x 2 x 2 x 3 x 3 x 3

2 x 3 2 x 3 2 x 3x x

6 x 6 x 6 

3
216 = 6

Higher powers and roots

𝑥𝑛
𝑛 – power 

(number of times 
multiplied by 

itself) 
𝑥 – the base 
number.

𝑛 𝑥 Finding the 𝑛th 
root of any value

Other mental strategies for square roots

810000 = 81 × 10000

= 9 × 100

= 900

= 3.2 x 10 x 10 x 10 x 10 

Standard form

Any number 
between 1 and 
less than 10

Any integer

3.2 x 10 4 

= 32000

Example Non-example

0.8 x 10 4 

5.3 x 10 0.7 

0.001
10 1 1

10

1

100

1

1000

101 100 10-1 10-2 10-3

10 1 0.1 0.01 0.001

1 x 1

1000

1 x 10-3

Any value to the power 0 always = 1 Negative powers do not 
indicate negative solutions

𝐴 × 10𝑛

a m x a n = a m + n

a m ÷ a n = a m - n

Addition/ Subtraction Laws

Numbers in standard form with negative
powers will be less than 1

3.2 x 10 -4 = 3.2 x 
1

10
x 
1

10
x 
1

10
x 
1

10
=  0.00032

Zero and negative indices Powers of powers Standard form calculations
Addition and Subtraction Tip: Convert into ordinary numbers 

first and back to standard from at 
the end.

6 x 105 + 8 x 105 
Method 1

= 600000 + 800000

= 1400000

= 1.4 x 105

Method 2

= (6 + 8) x 105

= 14 x 105

= 1.4 x 101 x 105

= 1.4 x 105

This is not the 
final answer

Multiplication and division

1.5 x 105

0.3 x 103

Division questions 
can look like this

÷ (0.3 x 103 )(1.5 x 105 )

For multiplication 
and division you 
can look at the 

values for A and 

the powers of 10 
as two separate 

calculations

1.5 ÷ 0.3 x 105 ÷ 103

= 5 x 102

𝑥0 = 1

𝑎6

𝑎6
= 𝑎6 ÷ 𝑎6

= 𝑎6−6 = 𝑎0 = 1

Any number 
divided by 
itself = 1

Negative indices do not indicate 
negative solutions

22 = 4
21 = 2
20 = 1

2−1 =
1

2

2−2 =
1

4

Looking at the sequence
can help to understand

negative powers

(𝑥𝑎)𝑏 = 𝑥𝑎𝑏

(23)4 = 23 × 23 × 23 × 23

The same base and power is repeated. Use the addition 
law for indices

(23)4 = 212 𝑎 × 𝑏 = 3 𝑥 4 = 12

(2𝑥3)4 = 2𝑥3 × 2𝑥3 × 2𝑥3 × 2𝑥3
NOTICE the difference

The addition law applies ONLY to the powers. 
The integers still need to be multiplied

(2𝑥3)4 = 16𝑥12
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Triple Science 



Variation
Threshold Concept

Natural Selection

Required Practical

All living things need to 
change to live.

Keywords 

Fossils

Evolution

Equations for this topic

Variation……. any difference between the 
individuals in a species or groups of organisms of 
any species
Evolution ……. the change in the characteristics of 
a species over several generations and relies on 
the process of natural selection
Adaptation……. the adjustment of organisms to 
their environment in order to improve their 
chances at survival in that environment
Natural Selection……. the process through which 
populations of living organisms adapt and change

Individuals in a population are 
usually similar to each other, but 
not identical. Some of the 
variation within a species is 
genetic , some is environmental -
the conditions in which they have 
developed and some is a 
combination of both

In any 
environment, the 
individuals that 
have the best 
adaptive 
features are the 
ones most likely 
to survive and 
reproduce

A fossil is the preserved remains of a 
dead organism from millions of years ago. 
Evidence for early forms of life comes 
from fossils. By studying fossils, 
scientists can learn how much (or how 
little) organisms have changed as life 
developed on Earth

Variation

Evolution is the change of inherited 
characteristics within a population over 
time through natural selection, which may 
result in the formation of a new species
Five main processes that lead to 
evolution:
-mutation
-non-random mating
-gene flow
-finite population size (genetic drift)
-natural selection.

Genetic Engineering

Selective breeding or artificial selection 
is when humans breed plants and animals for 
particular genetic characteristics. Humans 
have bred food crops from wild plants and 
domesticated animals for thousands of years

Genetic engineering 
involves modifying the 
genome of an organism by 
introducing a gene from 
another organism to result in 
a desired characteristic

Selective Breeding



Making salts
Threshold Concept
How do metals and acids react to make 
salts and water

Keywords
Reactivity – the ability for an atom or molecule to 
undergo a chemical reaction
Salt – a substance made of positive and negative ions
Sulphuric acid – an acid that contains sulphate ions
Nitric acid – an acid that contains nitrate ions
Hydrochloric acid – an acid that contains chloride
Balanced – equal on both sides
Symbol equation – a chemical equation using chemical 
symbols
Acidic – a solution that contains H+ ions
Alkaline – a solution that contains OH- ions

The pH scale
Acids contain H+ ion and alkalis contain OH- ions. The pH 
scale is used to measure the acidity of a substance. It 
ranges from 0-14.

Reactions of acids

When an acid and alkali react they form  
neutral product water.  
The H+ ions from the acid react with the OH–
ions from the alkali to form water. 
This can be represented using the following 
ionic equation:

Neutralisation

Making salts required pract

Titration req prac (triple)

Acids react with metals, alkalis 
and carbonates to form a salt and 
either hydrogen, water or water 
and carbon dioxide. Each acid 
forms a different salt. 

Redox reactions (higher tier) 
Redox reactions are when oxidation and reduction 
(in terms of electron transfer) take place at the 
same time. 

Strong and weak acids
Strong acids are acids that fully ionise in water

Weak acids are acids that partially ionise in water



 

 

                 

                  

       

             
        

                     
                        

                         
        

                        

                             

                              

                                                                                       

                                                         

                                                                                    

                                                                                 

                                       
                                   
                                  
                                          
                                             
        
                                   
                                      
                  

                

                

                

                        
                            
                       
       



                 

                 

                      
                      

                
        

                            
     

                       

                                               
       

            

                        

                                     
                                         
                                       
                                     
                                       
               
                                         
                                  
                                       
                   
                                      
                  

                    

            
            
        

                        

           

          

              

                          
             




