
Knowledge Organiser  
Booklet Year 10 Term 2 

Core 

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

long term memories can store limitless informaƟon. 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


Contents

Clicking on the subjects below will take you directly to the knowledge organisers 
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.
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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



 

 

           
                 

                      
                  

                        
                        

        

                 

                               

                        

                                        

                                               
                                     
                                           
                                   
                                      
                                     
                                             
              
                                      
                                             
                     
                                     
                                             
                          
                                           

                                     
                                         
                 

        
                  
             
         
                     
                 
           
                 
                    
                   
            

                                         
                                            
                                         
                                         
                                         

   

                            
                                 
                                      
                                 
                                     
                                      
                                       
                                
         



 

 

 

         
                 

                 

                  

                          
               

        

       

         

                        

                                        
                                                   
           
                                                  
                                                 
                                
                                             
                                            
                                       
                                               
                                                

                                
                                   
                           
                              
                                 
                                  
                        
                   

       
                
                 
              
         
                 
                 
               
         

                                      
                                          
                                       
                                   
                                      
                                       
                  

         

                                    
                                         
                                          
                                        
                                 
          
         
                  
          
                                       
                   

                   

                                           
                                           
                                           
                                          
                                           

                    
                      
                         
                        
                              
                        

                  



Chemistry



Quantitative chemistry

Threshold Concept
To understand that total mass of reactants equals total 
mass of products

Keywords 

Conservation – the mass of the 
reactants must equal the mass of the 
products in a chemical reaction
Formula mass – the combined mass 
numbers of an element or compound
Concentration – the amount of 
substance dissolved in a solution
Equation – symbol representation of a 
chemical reaction
Loss – the process of losing something
Gain – the process of gaining 
something

RFM 
RAM is atomic mass of an 
element

RFM is the combination of all 
elements Ar in a compound 
or Molecule

Work example 
Helium (He)  Ar = 4 
Carbon dioxide = CO2 

Carbon (C) = 12 Oxygen (0) = 16
Mr of CO2 = 12 + (16 x 2) = 44

Balancing Equations 

As the same number of elements are at the 

start and the end of reactions. The  Equation 

needs to be balanced. 

Mg + O2  —> MgO  (Unbalanced)

2Mg + O2 —> 2MgO (Balanced)

Conservation of Mass 

The reactants mass must always equal the mass 

of the products 

2g + 2g —> 4g 

We can not destroy atoms.

.

Moles

Chemical amounts are measured 

in moles.  One mole of a 

substance contains 6.02x1023 

particles  (Avagadro’s number)
.

Concentration is the 
amount of substance in 
a certain volume of 
solution (g/dm3)

The reactant that gets used 

up first in a reaction is called 

the limiting reactant. This 

reactant is not in EXCESS.

Limiting reactions

Concentration

.

Percentage by mass
The amount of an element in a 
compound is called its percentage 
composition. It can be calculated 
using the mass of the given element 
in the compound and the RFM of the 
Compound. 

Reacting masses

The mass of a product or reactant can be determined from having a  balanced 

symbol equation.  Once balanced, the equation tells you how many moles of 

each substance react with each other : Mg  + 2HCl  —> MgCl2 + H2  (Balanced) 

This equation states that: 1 : Mg  2 : HCl  to form  1 : MgCl2 1  : H2

Using the formula and moles you can use this information to work out how 

much product you will make
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Maths 



Angles and bearings
Year 10 – Geometry…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able 
to: 
• Understand and represent bearings
• Measure and read bearings
• Make scale drawings using bearings
• Calculate bearings using angle rules
• Solve bearings problems using 

Pythagoras and trigonometry

@whisto_maths

Cardinal directions: the directions of North, South, East, West
Angle: the amount of turn between two lines around their common point
Bearing: the angle in degrees measured clockwise from North. 
Perpendicular: where two lines meet at 90°
Parallel: straight lines always the same distance apart and never touch. They have the same gradient. 
Clockwise: moving in the direction of the hands on a clock.
Construct: to draw accurately using a compass, protractor and or ruler or straight edge.
Scale: the ratio of the length of a drawing to the length of the real thing.
Protractor: an instrument used in measuring or drawing angles.

Measure angles to 180° Draw angles up to 180°

Make sure the cross 
is at the point the 
two lines meet

The base line follows 
the line segment

Read from 0° on 
the base line.
Remember to use 
estimation. This is 
an obtuse angle 
so between 90 °
and 180 °

Draw a 35° angle

Make sure the cross is at the end 
of the line (where you want the 
angle)

Make a mark at 35° with a pencil
And join to the angle point (use a 
ruler)

The angle indicated starts from the North line at A 
and joins the path connecting A to B. 

Angle Notation: three letters 𝑨෡𝑩𝐂 This is the angle at 
B = 113 °

The letter in the middle is the angle
The arc represents the part of the angle  

Angle notation

Clockwise Anti-Clockwise

∠𝑨𝑩𝑪 is also used to represent the angle at B.

Scale drawings

1 : 20 For every 1cm on the model there are 
20cm in real life

Remember: Scale drawings ONLY change lengths and distances. 
Angles remain the same

Understand and represent bearings

Directions

• A bearing is always measured 
from NORTH

• It is always given as three
figures

This angle shows the bearing of B from 𝐴

The angle

The bearing of B from A is 
calculated by measuring the 

highlighted angle

Using estimation it is clear this angle is between 090° and 180°

The sentence… “Bearing of ____ from _____” is 
really important in identifying the bearing being

represented.

Measure and read bearings

The bearing of the cow to the barn.N

N
This angle is measured from NORTH
It is measured in a clockwise direction
Estimation indicates this angle is between 180° and 270°
Use a protractor to measure accurately 
Remember: bearings are written as three figures. 

The auxiliary line is drawn to help you measure and draw 
the angle that is measured to represent the bearing.

Scale drawings using bearings Remember – angles DO NOT
change size in scaled drawings

The scale may need to be calculated from the image. 
This represents 30km from P to Q. 

6cm = 30km

6:3,000,000

The bearing measurements do not change from “real life” 
to images

The units in the ratio 
scale are the same

Bearings with angle rules Because two North lines are PARALLEL…..

They form 
corresponding 
angles and 

therefore are the 
same size 

They form co-interior
angles and add up to

180°

They form alternate
angles and therefore are 

the same size

Bearings with right-angled geometry
“Due East” 

bearing of 090°
makes a 90°

angle

N
“Due West” 
bearing of 270°
makes a 90°
angle

Look for Right-angles:
Pythagoras
Trigonometry (Sin, Cos, Tan)

A plane flies East for 20km 
then turns South for 15km.

Find the bearing of the plane
from where it took off.

Use tan-1 (
15

20
) to calculate 

this angle

Don’t forget the 90° here too



Sector (part of 
the circle made 
from two radii) 

Segment (part 
of the circle 
made from a 
chord)

An arc is a part of the 
circumference

Working with circles
Year 10 – Geometry…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able 
to: 
• Recognise and label parts of a circle
• Calculate fractional parts of a circle
• Calculate the length of an arc
• Calculate the area of a sector 
• Understand and use volume of a cone,

cylinder and sphere.
• Understand and use surface area of a

cone, cylinder and sphere.

@whisto_maths

Circumference: the length around the outside of the circle – the perimeter
Area: the size of the 2D surface 
Diameter: the distance from one side of a circle to another through the centre
Radius: the distance from the centre to the circumference of the circle
Tangent: a straight line that touches the circumference of a circle
Chord: a line segment connecting two points on the curve
Frustrum: a pyramid or cone with the top cut off
Hemisphere: half a sphere 
Surface area: the total area of the surface of a 3D shape. 

Parts of a circle

Circumference

Fractional parts of a circle A circle is made up of 360° Formula to remember:
Area of a circle = 𝜋𝑟2

Circumference of a circle = 𝜋𝑑 or 2𝜋𝑟30° represents 
30

360
of a full circle

30

360
=  

1

12

270

360
of a full circle (in degrees)

6

8
of a full circle (in equal parts)

3

4
of a full circle

The fraction of the circle is as 
𝜃

360

𝜃 represents the degrees in the 
sector 

Arc length

Arc length = 
𝜃

360
×circumference

Remember an arc is part of the circumference 

Circumference of the whole circle = 𝜋𝑑 = 𝜋 × 9 = 9𝜋

= 
240

360
× 9𝜋

= 
2

3
× 9𝜋 = 6𝜋

Perimeter
Perimeter is the length around the outside of the shape 
This includes the arc length and the radii that encloses the shape 

Perimeter = 
𝜃

360
×circumference + 2r = 6𝜋 + 9

Sector area

Sector area = 
𝜃

360
× area of circle

Remember a sector is part of a circle
Area of the whole circle = 𝜋𝑟2 = 𝜋 × 62 = 36𝜋

= 
120

360
× 36𝜋

= 
1

3
× 36𝜋 = 12𝜋

Volume of a sphere

Volume of a cone and a cylinder

Volume Cylinder= 𝜋𝑟2ℎ Volume Cone = 
1

3
𝜋𝑟2ℎ

A cylinder is a prism – cross section is a circle A cone is a pyramid with a circular base

The height of a cone is 
the perpendicular height 
from the vertex to the 
base

Look out for trigonometry or 
Pythagoras theorem – the radius 
forms the base of a right-angled 

triangle

4cm

10cm

𝑉 = 𝜋𝑟2ℎ

= 𝜋 × 42 × 10
= 𝜋 × 160

= 160𝜋 cm2

Give your answer in terms of 𝜋′
means NOT in terms of pi = 502.7cm2

Volume Cone = 
1

3
𝜋𝑟2ℎ

Volume Sphere = 
4

3
𝜋𝑟3

NOTE: This is now a cubed value3cm
Volume Sphere = 

4

3
𝜋𝑟3

= 
4

3
× 𝜋 × 33

= 
4

3
× 𝜋 × 27 = 36𝜋

A hemisphere is half 
the volume of the 
overall sphere

= 36𝜋 ÷ 2

= 18𝜋

Look out for
hemispheres being
placed on other 3D
shapes, e.g. cones and
cylinders

Surface area of a sphere Surface area of cones and cylindersSurface area = 4𝜋𝑟2

Radius = 5cm

Surface area = 4𝜋𝑟2

= 4 × 𝜋 × 52

= 4 × 𝜋 × 25

= 100𝜋
The curved 
surface area 
of a sphere

A hemisphere has the curved 
surface AND a flat circular 

face

= 100𝜋 ÷ 2 = 50𝜋

= 50𝜋 + 𝜋 × 52

= 75𝜋Hemisphere

Surface area cylinder= 2𝜋𝑟2 + 𝜋𝑑ℎ

The area of two circles (top and bottom face) + the area
of the curved face

The length of shape B is the circumference of the circles

Curved surface area Cone = 𝜋𝑟𝑙

Look out for the use of Pythagoras to 
calculate the length 𝑙

Total surface area = 
curved face + circle face (area of base)



Vectors
Year 10 – Geometry…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able 
to: 
• Understand and represent vectors
• Use and read vector notation
• Draw and understand vectors multiplied

by a scalar
• Draw and understand addition of 

vectors
• Draw and understand addition and 

subtraction of vectors 

@whisto_maths

Direction: the line our course something is going
Magnitude: the magnitude of a vector is its length
Scalar: a single number used to represent the multiplier when working with vectors 
Column vector: a matrix of one column describing the movement from a point
Resultant: the vector that is the sum of two or more other vectors
Parallel: straight lines that never meet

Understand and represent vectors

4
−3

Column vectors have been seen in translations 
to describe the movement of one image onto 

another

Movement along 
the x-axis.

Movement along 
the y-axis.

The arrow is pointing in the direction from 
starting point to end point of the vector. 

Vectors show both direction and magnitude

The magnitude is the length of the vector 
(This is calculated using Pythagoras theorem and 
forming a right-angled triangle with auxiliary lines) 

The direction is important to 
correctly write the vector

The magnitude stays the 
same even if the direction 

changes

Understand and represent vectors

D

E

𝒈

Vector notation 𝐷𝐸 is another 
way to represent the vector 

joining the point D to the point E. 

𝐷𝐸 = 
−3
−1

Vectors can also be written in bold lower 
case so 𝒈 represents the vector 

𝒈 = 
1
2

The arrow also indicates the 
direction from point D to point E

Vectors multiplied by a scalar

Parallel vectors are scalar multiples of each other

𝒂

𝒃

𝒄

𝒂 = 
−1
2

𝒃 = 
2
−4

𝒄 = 
1
−2

𝒃 = 2 × 𝒄 = 2𝒄

Multiply 𝒄 by 2 this becomes 𝒃. 
The two lines are parallel

𝒂 = -1 × 𝒄 = −𝒄

The vectors 𝒂 and 𝒄 are also 
parallel. A negative scalar causes 
the vector to reverse direction. 

𝒃 = -2 × 𝒂 = −𝟐𝒂
Addition of vectors

𝐴𝐵 = 
3
1

𝐵𝐶 = 
2
−4

𝐴𝐵 + 𝐵𝐶

=
3
1

+
2
−4

=
3 + 2
1 + −4

𝐴𝐶 =
5
−3

Look how this addition compares 

to the vector 𝐴𝐶

𝐴𝐶 =
5
−3

The resultant 

𝑨

𝑩

𝑪

𝐴𝐵 + 𝐵𝐶 =

Addition and subtraction of vectors

𝒂

𝒃

𝒂 + (−𝒃)

= 𝒂 − 𝒃

𝒃 = 
0
4

𝒂 = 
5
1

The resultant is 𝒂 − 𝒃 because the 
vector is in the opposite direction to b which 

needs a scalar of -1

𝒂 + (−𝒃) = 
5 + −0
1 + −4

= 
5
−4



Ratios and fractions
Year 10 – proportion…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able to: 
• Compare quantities using ratio
• Link ratios and fractions and make

comparisons 
• Share in a given ratio
• Link Ratio and scales and graphs
• Solve problems with currency conversions
• Solve ‘best buy’ problems
• Combine ratios

@whisto_maths

Ratio: a statement of how two numbers compare
Equivalent: of equal value
Proportion: a statement that links two ratios
Integer: whole number, can be positive, negative or zero.
Fraction: represents how many parts of a whole. 
Denominator: the number below the line on a fraction. The number represent the total number of parts..
Numerator: the number above the line on a fraction. The top number. Represents how many parts are taken
Origin: (0,0) on a graph. The point the two axes cross
Gradient: The steepness of a line

Compare with ratio 
“For every dog there are 2 cats”

Dogs: Cats

1:2
The ratio has to be written in the 
same order as the information is 

given.
e.g. 2:1 would represent 2 dogs for 

every 1 cat.

Units have 
the be of 
the same 
value to
compare
ratios

Ratios and fraction

Trees: Flowers

3 : 7

Trees

Flowers

Ratio 
Fraction

Total number of parts

Number of parts of in group

10

3

Fraction of trees

Sharing a whole into a given 
ratio James and Lucy share £350 in the 

ratio 3:4.
Work out how much each person earns

James: Lucy

3 : 4

James

Lucy

£350

Model the Question

Find the value of one part

= one part 
= £50

Whole: £350
7 parts to share between
(3 James, 4 Lucy)

£350 ÷ 7 = £50

James = 3 x £50 = £150

Lucy = 4 x £50 = £200

£350

James: Lucy

3 : 4
£150:£200

Put back into the question

x 50x 50

Conversion between currencies

For every £1 
I have 90 Rupees

Currency is directly proportional

Pounds

Ru
pe

es

10

900

Currency can be converted 
using a conversion graph

£1 = 90 Rupees

x 
10 x 
10

£10 = 900 Rupees

Convert 630 Rupees into Pounds

£1 = 90 Rupees

x 
7

x 
7

£7  = 630 Rupees

630 ÷ 90 = 7

A picture of a car is drawn with a scale of 1:30

The car image is 
10cm Image : Real life

1cm :  30cm
10cm :  300cm

The car image is 
10cm

x 
10

x 10

Ratio and scaleRatio and graphs
Graphs with a constant ratio are
directly proportional
• Form a straight line
• Pass through (0,0)

The gradient is the constant ratio 

Ratios in 1:n and n:1

Best buys

Combining ratios

This is asking you to cancel down 
until the part indicated represents 1.

Show the ratio 4:20 in the ratio of 1:n

4 : 20

1 : 5

The question states 
that this part has to

be 1 unit.
Therefore
Divide by 4

This side has to
be divided by 4 
too – to keep in 

proportion

the n part does not have to be an integer for this type of question

4 pens costs £2.60 10 pens costs £6.00

“1 pen 
costs…”

“1-pound 
buys…”

£2.60 ÷ 4 = £0.65 £6.00 ÷ 10 = £0.60 

4 ÷ 2.60 = 1.54 pens 10 ÷ 6 = 1.67 pens 

Compare the solution in the 
context of the question

The best value has the 
lowest cost “per pen”

The best value means £1 
buys you more pens

You could work out how 
much 40 pens are and 

then compare

The ratio of Blue counters to Red counters is 5:3

The ratio of Red counters to Green counters is 2:1 

B R G

Ratio of Blue to Red to Green

10  :   6   :  3

Lowest common multiple of 
the ratio both statements 

share

Use equivalent ratios to allow 
comparison of the group that is 

common to both statements 



Percentages and Interest
Year 10 – proportion…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able to: 
• Convert and compare FDP
• Work out percentages of amounts
• Increase/ decrease by a given percentage
• Express one number as a percentage 
• Calculate simple and compound interest
• Calculate repeated percentage change
• Find the original value
• Solve problems with growth and decay

@whisto_maths

Exponent: how many times we use a number in multiplication. It is written as a power
Compound interest: calculating interest on both the amount plus previous interest
Depreciation: a decrease in the value of something over time. 
Growth: where a value increases in proportion to its current value such as doubling. 
Decay: the process of reducing an amount by a consistent percentage rate over time. 
Multiplier: the number you are multiplying by 
Equivalent: of equal value. 

Compare FDP

70
100

Using a 
calculator

This will give you the answer 
in the simplest form

S   D Convert to a decimal

× 100 converts
to a percentage

This also 
means 

70 ÷ 100

70 out of 100 
squares

70 “hundredths”
= 7 “tenths”

0.7

70 hundredths 
= 70%

Be careful of recurring decimals
e.g = 0.3333333

= 0. ሶ3

:

1
3

The dot above the 3

Comparisons are easier in the same format Fraction/ Percentage of amount

Find 
3

5
of £60 £12 £12 £12 £12 £12

£36

Remember
3

5
= 60%

10% of £60 =  £6
50% of £60 =  £30

60% of £60 =  £36

Remember
3

5
= 60% = 0.6

60% of £60
= 0.6 x 60

= £36

Percentage increase/decrease
100%

42% Decrease by 58%

100% 12%

100% + 12% = 112%

1.00 + 0.12 = 1.12

100% - 58% = 42%

1.00 – 0.58 = 0.42

Multiplier
Less than 1

Multiplier
More than 1

Increase by 12%

27 per every 50 
shaded

27 .
50

54 per every 100 
shaded

54 . 
100

54%

13 .
30

Can’t use equivalence 
easily to find ‘per 

hundred’

13 .
30

× 100

43.3333….%

43%

Decimal percentages are still a percentage. 

Express as a percentage

Simple and compound interest
Simple Interest

James invests 
£2000 at 5% 
simple interest

100% 5%

The original value increases 
by this amount every year

£2000 £100

Compound Interest

Repeated percentage change

Growth and decay

Find the original value 
£121

Original amount: £100

Y1: £110

Y2: £121

Y3: £132.10

Tess invests
£100 at 10% 

compound 
interest for 3 

years Th
e

m
ult

ipl
ier

1.1
0 

re
pe

at
s

ea
ch

 y
ea

r 

Compound Interest

Tess invests £100 
at 10% compound 

interest for 3 
years 

£100 x 1.10 x 1.10 x 1.10

x 1.10
3

£100 

Original amount Repeated multiplier 

Number of 
occurrences

Depreciation 
Depreciation calculations use multipliers less than 1

Multipliers are commutative – an overall multiplier effect can be 
calculated by combining the multipliers separately.

e.g. Increase of 
10% then a 

reduction of 10%

x 1.10 x 09

x 0.99 The multiplier

In a test Lucy scored 60% of her questions correctly. Her 
score was 24. How many questions were on the test. 

Original 
amount

Multiplier
Final 
Value

× =

Percentage calculations

Original x 0.6 = 24

Total questions on test
24 ÷ 0.6 = 40 marks 

10% = 6
100% = 40

£3000

A car sold for a profit £3000 with a profit of 20%. How 
much was the car originally? 

Original x 1.2 = 3000

120% = £3000
10% = £250

100% = £2500

Compound decayCompound growth Compound growth
and compound

decay are 
exponential graphs

Decay – the values get closer to 0
The constant multiplier is less than one

Growth – the values increase exponentially 
The constant multiplier is more than one



Probability 
Year 10 – proportion…

KeywordsWhat do I need to be able to do? 

By the end of this unit you should be able to: 
• Add, Subtract and multiply fractions
• Find probabilities using likely outcomes
• Use probability that sums to 1
• Estimate probabilities
• Use Venn diagrams and frequency trees
• Use sample space diagrams
• Calculate probability for independent events
• Use tree diagrams

@whisto_maths

Event: one or more outcomes from an experiment
Outcome: the result of an experiment. 
Intersection: elements (parts) that are common to both sets
Union: the combination of elements in two sets. 
Expected Value: the value/ outcome that a prediction would suggest you will get
Universal Set: the set that has all the elements 
Systematic: ordering values or outcomes with a strategy and sequence
Product: the answer when two or more values are multiplied together. 

Add, Subtract and multiply fractions

4

3

3

2x

4

3

12=
Modelled:

Total number of 
parts in the diagram

Parts shaded
6

4

5
−
2

3

12

15

10

15
=

2

15

Use equivalent fractions to 
find a common multiple for 

both denominators

Addition and Subtraction Multiplication
Impossible
0 or 0%

Even chance

0.5, 
𝟏

𝟐
or 50%

The more likely an event the further up the probability it will be in comparison to 
another event. (It will have a probability closer to 1)

Likeliness of a probability 

Certain
1 or 100%

Probability is always a value between 0 and 1

The probability of getting a blue ball is 
1

5

∴The probability of NOT getting a blue ball is 
4

5

The sum of the probabilities is 1

Sum to 1

Experimental data 

Experimental 
probability 

Theoretical 
probability 

What we expect to happen

What actually happens when we 
try it out 

The more trials that are 
completed the closer 

experimental probability 
and theoretical 

probability become

The probability becomes more accurate with more trials. 
Theoretical probability is proportional  

Tables, Venn diagrams, Frequency trees
Frequency trees
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.

60

26
13

24
34

10

13

Frequency trees and two-
way tables can show the 

same information

Adult Child Total

Elephant 13 24 37

Other 13 10 23

Total 26 34 60

Two-way table 

The total columns on two-
way tables show the 
possible denominators

P(adult) = 
26

60

P(Child with favourite 

animal as elephant) = 
13

37

Venn diagram

in set 𝐴 AND set B

𝑃 (𝐴 ∩ 𝐵) 𝑃 (𝐴 ∪ 𝐵)

in set 𝐴 OR set B

𝑃 (𝐴)

in set 𝐴

𝑃 (𝐴′)

NOT in set 𝐴

Sample space

Th
e 

po
ss

ibl
e 

ou
tc

om
es

 
fr

om
 t

os
sin

g 
a 

co
in

The possible outcomes from rolling a dice

H

T

1,H 2,H 3,H 4,H 5,H 6,H

1,T 2,T 3,T 4,T 5,T 6,T

P (Even 
number and 

tales)

=  3 .
12

Independent events

Dependent events

The outcome of two events happening. The 
outcome of the first event has no bearing on the 

outcome of the other

𝑃 (𝐴 and 𝐵)

= 𝑃 𝐴 x  P (𝐵)

Tree diagram for independent event
Isobel has a bag with 3 blue counters and 2 yellow. She picks a counter and replaces it before the second pick. 

Blue

Yellow

Blue

Yellow

Blue

Yellow

3

5

2

5
2

5

2

5
3

5

3

5
3 out of 5 are blue

2 out of 5 are yellow

Because they are replaced the second pick has the same probability 

= 𝑃 (𝐵𝐵) 3

5
x 
3

5
=

9

25

= 𝑃 (𝐵𝑌)
3

5
x 
2

5
=

6

25

= 𝑃 (𝑌𝐵) 2

5
x 
3

5
=

6

25

= 𝑃 (𝑌𝑌)
2

5
x 
2

5
=

4

25

Su
m

 o
f 
pr

ob
ab

ilit
ies

 =
1

The outcome of the first event has an impact on the 
second event Tree diagram for dependent 

event
A sock drawer has  5 black and 4 white socks., Jamie picks 2 socks from the drawer.  

5

9

4

9

Pick first sock 4

8

4

8

5

8

3

8A white sock has been removed

= 𝑃 (𝐵𝐵)

= 𝑃 (𝐵𝑊)

= 𝑃 (𝑊𝐵)

= 𝑃 (𝑊𝑊)

5

9
x 
4

8
=

20

72

5

9
x 
4

8
=

20

72

4

9
x 
5

8
=

20

72

4

9
x 
3

8
=

12

72

Su
m

 o
f 
pr

ob
ab

ilit
ies

 =
1 NOTE: as “socks” are removed 

from the drawer the number 
of items in that drawer is also

reduced ∴ the 
denominator is also 

reduced for the second 
pick.



PSHE 



Year 10 – PSHE Studies Knowledge Organiser – Health and Wellbeing and Living in the Wider World

Threshold Concepts:

Mental Ill Health
There will be times in most people’s life when they 
struggle with their mental health – usually this only 

lasts a short time.

Mental ill health is a clinically diagnosable illness 
affecting how a person thinks and feels, behaves 

and interacts with other people

PSHE covers a variety of topics that focus 
on developing understanding in four key 
areas: personal, social, health and economic. 

Key Skills

• Active listening and 
communication 

• Teamwork 
• Negotiation and self advocacy 
• Leadership 
• Presentation and debate 

Key Terms

Mental Health A person’s condition with regard to 
their psychological and emotional well-
being

Self-Harm An intentional act of self-poisoning or 
self injury

Work 
Experience

A short-term experience of 
employment

Anxiety A feeling of worry, nervousness, or 
unease about something with an 
uncertain outcome

Healthy Lifestyle and Cancer Prevention
Lifestyle, including smoking and drinking, diet and exercise can increase the risk of someone 
potentially developing various illnesses including cancer.

Thinking about how you are treating your body can reduce possible health risks.

Work Experience

Work experience is a short-
term experience of 
employment.

It gives you a chance to try 
a job that you are 
interested in and to see 
what it might be like to have 
a job in the future.

TC6 Know the characteristics of mental and emotional health

TC7
Know that there are a range of strategies — cognitive and practical — for promoting emotional wellbeing, for avoiding negative thinking and for ways of 
managing mental health concerns

TC8 That you can make informed lifestyle choices regarding sleep, diet and exercise

TC9 Understand how to research, secure and take full advantage of any opportunities for work experience that are available



Physics 



 

                
                 

             
         

                                       
         

        

                     

                     
          

                 

                             

                        

                                 
                               
                           
        
                                
                             
        
                            



 

                 

                  

       

             
        

                     
                        

                         
        

                        

                             

                              

                                                                                       

                                                         

                                                                                    

                                                                                 

                                       
                                   
                                  
                                          
                                             
        
                                   
                                      
                  

                

                

                

                        
                            
                       
       



RSE 



Year 10 – RSE – Respectful Relationships/Intimate and Sexual Relationships

Key Terms RSE covers a variety of topics and focuses 
on developing understanding of different 
aspects of relationships. This includes 
with yourself, friendships, romantic and 
sexual relationships

Sexting and Sexual Images
Sexting is illegal for anyone under 18 – This 
is child pornography

REVENGE PORN 
Known as Image Based Sexual Abuse 
The criminal offence broadly has three elements 
which need to be proven:
1.Disclosure of a private sexual photograph or film;
2.Without the consent of the person depicted; and
3. With the intention of causing that individual 
distress

It is punishable by up to 2 years in prison

Sexting Sending sexually 
explicit messages or 
photos electronically, 
primarily between 
mobile phones and/or 
the internet

Pornography Printed or visual 
material containing the 
explicit description or 
display of sexual organs 
or activity

Body Image How and what you think 
and feel about your 
body

Revenge Porn Sexually suggestive 
images or videos of 
someone, typically a 
former romantic 
partner, that are posted 
online or otherwise 
shared without the 
person's consent.

Key Skills

• Active listening and 
communication 

• Teamwork 
• Presentation and debate 

Pornography

Printed or visual material containing the 
explicit description or display of sexual 
organs or activity. It rarely shows sex as it 
is in real-life – often showing violent 
behaviours, lack of consent and use of 
contraception

Sexualisation in the Media

The media uses images of sex to get 
people’s interest and to sell products. This 
can lead to issues with body image and 
unrealistic ideas about how people should 
act.

Delaying Sexual Activity

There is sometimes pressure on young 
people to start having sex. There are many 
positives to delaying sexual activity. 
Sexual activity should always involve 
consent.



Triple Science 



 

 

           
                 

                      
                  

                        
                        

        

                 

                               

                        

                                        

                                               
                                     
                                           
                                   
                                      
                                     
                                             
              
                                      
                                             
                     
                                     
                                             
                          
                                           

                                     
                                         
                 

        
                  
             
         
                     
                 
           
                 
                    
                   
            

                                         
                                            
                                         
                                         
                                         

   

                            
                                 
                                      
                                 
                                     
                                      
                                       
                                
         



 

 

 

         
                 

                 

                  

                          
               

        

       

         

                        

                                        
                                                   
           
                                                  
                                                 
                                
                                             
                                            
                                       
                                               
                                                

                                
                                   
                           
                              
                                 
                                  
                        
                   

       
                
                 
              
         
                 
                 
               
         

                                      
                                          
                                       
                                   
                                      
                                       
                  

         

                                    
                                         
                                          
                                        
                                 
          
         
                  
          
                                       
                   

                   

                                           
                                           
                                           
                                          
                                           

                    
                      
                         
                        
                              
                        

                  



Quantitative chemistry

Threshold Concept
To understand that total mass of reactants equals total 
mass of products

Keywords 

Conservation – the mass of the 
reactants must equal the mass of the 
products in a chemical reaction
Formula mass – the combined mass 
numbers of an element or compound
Concentration – the amount of 
substance dissolved in a solution
Equation – symbol representation of a 
chemical reaction
Loss – the process of losing something
Gain – the process of gaining 
something

RFM 
RAM is atomic mass of an 
element

RFM is the combination of all 
elements Ar in a compound 
or Molecule

Work example 
Helium (He)  Ar = 4 
Carbon dioxide = CO2 

Carbon (C) = 12 Oxygen (0) = 16
Mr of CO2 = 12 + (16 x 2) = 44

Balancing Equations 

As the same number of elements are at the 

start and the end of reactions. The  Equation 

needs to be balanced. 

Mg + O2  —> MgO  (Unbalanced)

2Mg + O2 —> 2MgO (Balanced)

Conservation of Mass 

The reactants mass must always equal the mass 

of the products 

2g + 2g —> 4g 

We can not destroy atoms.

.

Moles

Chemical amounts are measured 

in moles.  One mole of a 

substance contains 6.02x1023 

particles  (Avagadro’s number)
.

Concentration is the 
amount of substance in 
a certain volume of 
solution (g/dm3)

The reactant that gets used 

up first in a reaction is called 

the limiting reactant. This 

reactant is not in EXCESS.

Limiting reactions

Concentration

.

Percentage by mass
The amount of an element in a 
compound is called its percentage 
composition. It can be calculated 
using the mass of the given element 
in the compound and the RFM of the 
Compound. 

Reacting masses

The mass of a product or reactant can be determined from having a  balanced 

symbol equation.  Once balanced, the equation tells you how many moles of 

each substance react with each other : Mg  + 2HCl  —> MgCl2 + H2  (Balanced) 

This equation states that: 1 : Mg  2 : HCl  to form  1 : MgCl2 1  : H2

Using the formula and moles you can use this information to work out how 

much product you will make
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