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GCSE Foundation Topic 1 Factors and Multiples Student Knowledge Organiser

Key words and definitions Rounding to Significant Figures Product of Prime Factors

A factor is a number that divides into another number 
exactly and without leaving a remainder.
A prime number has only two factors - the number itself and 
1. 
1 is not a prime number
A Multiple is the result of multiplying a number by an 
integer. The times tables of a number.

Examples
Round 53,879 to 1 significant figure, then 2 significant 
figures.
5|3879 to 1 significant figure is 50,000
53|879 to 2 significant figures is 54,000
Notice that the number of significant figures in the 
question is the maximum number of non-zero digits in 
your answer.
Round 0.005089 to 1 significant figure, then 2 significant 
figures.
0.005|089 to 1 significant figure is 0.005
0.0050|89 to 2 significant figures is 0.0051

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

An error interval is the range of values that a number 
could have taken before being rounded or truncated. Error 
intervals are usually written as a range using inequalities, 
with a lower bound and an upper bound.

Error Intervals
Highest Common Factor (HCF) and Lowest Common Multiple 
(LCM)

HCF Example
Consider the numbers 12 and 15:
The factors of 12 are : 1, 2, 3, 4, 6, 12.
The factors of 15 are : 1, 3, 5, 15.
1 and 3 are the only common factors (numbers which are 
factors of both 12 and 15).
Therefore, the highest common factor of 12 and 15 is 3.

LCM Example
Consider the numbers 12 and 15 again:
The multiples of 12 are : 12, 24, 36, 48, 60, 72, 84, ....
The multiples of 15 are : 15, 30, 45, 60, 75, 90, ....
60 is a common multiple (a multiple of both 12 and 15), 
and there are no lower common multiples.
Therefore, the lowest common multiple of 12 and 15 
is 60.

HCF & LCM from Venn diagrams 
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Product of Prime Factors Error IntervalsHCF &LCM

1. Find the Highest Common Factor of these numbers:

(a) 18 and 30
(b) 15 and 20
(c) 16 and 24
(d) 12 and 36
(e) 28 and 70
(f) 39 and 65
(g) 38 and 57
(h) 20 and 30

2. Find the Lowest Common Multiple of these numbers

(a) 6 and 7
(b) 4 and 6
(c) 5 and 8
(d) 10 and 4
(e) 16 and 5
(f) 14 and 21
(g) 2.2 and 5
(h) 0.4 and 7

3. The lowest common multiple of two 
numbers is 36, one number is 12, what might the other 
number be? 

4. Jack thinks of two numbers, the HCF of 
these numbers is 6 and one of the numbers is 24 suggest 
what his other number may have been.

Write the following as the product of 
their prime factors
(a) 70
(b) 90
(c) 24
(d) 126
(e) 75
(f) 84
(g) 99
(h) 500

Write down the error interval for each of the following 
questions.
1. The number of passengers on a coach, g, rounded to 
the nearest 10 is 70 people. Write down the error 
interval for g
2: A number, g, rounded to the nearest whole number 
is 241. Write down the error interval for g
3: The density of an alloy, m, correct to 2 significant 
figures is 5.9g/cm3. Write down the error interval for m
4: A number, p, truncated to 2 decimal places is 
13.19. Write down the error interval for p
5: The weight of a pencil case, w, rounded to the 
nearest 100g is 900g. Write down the error interval 
for w
6: The length of a piece of string, j, rounded to 1 
decimal place is 48.2cm. Write down the error interval 
for the length j
7: The volume of a box, d, correct to 1 significant 

figure is 70cm3. Write down the error interval for d
8: The weight of a suitcase, u, truncated to 1 decimal 
place is 13.2kg. Write down the error interval for the 
weight of the suitcase.
9: A number, r, rounded to 2 decimal places is 4.05. 
Write down the error interval for r
10: A number, k, correct to 3 significant figures is 4.45. 
Write down the error interval for k

Estimation



GCSE Foundation Topic 2 Number and Calculations Student Knowledge Organiser

Key words and definitions

Powers/Indices

Calculator MethodsStandard Form

Index laws

e.g. 𝑏5 × 𝑏3 = 𝑏5+3

= 𝑏8

e.g.  (𝑎2)5= 𝑎2×5

= 𝑎10

7. 𝑎−𝑛 =
1

𝑎𝑛

Standard form, or standard index form, is a system 
of writing numbers which can be very large or very 
small numbers. It is based on using powers of 10.

Convert to

Convert from

BIDMAS

Mathematical operations must be carried out in the 
correct order. BIDMAS is a way of remembering this 
order.
B – Brackets                e.g
I – Indices/Powers
D – Division
M- Multiplication
A – Addition
S- Subtraction

1.There are no brackets (B), so 
calculate the indices first (I), giving

2.Do any divisions or multiplications 
(DM), working left to right:

and ,
3. And, finally, do any additions or 
subtractions (AS): gives 18

678 − 1.422

34 × 1.57

1. Press fraction button 
(use arrow keys to 
move around the 
fraction)

2. Press square root 
button and fill in 678, 
use arrow key to go 
out of the square root

3. Subtract 1.422

4. Move down the 
fraction and press the 
indices button and use 
the arrow keys to fill in 
the numbers and 
multiply by 1.57

Calculate
Index number - number that is multiplied by itself one or 
more times is raised to a power. The power is the index 
number. The plural is indices.

Power - A number that is multiplied by itself one or more 
times is raised to a power

Standard Form – Writing large and small numbers as a 
number between 1 and 10 multiplied by a power of 10

Square Root – square root of a number is a value that, when 
multiplied by itself, gives the number
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Index Laws Standard Form Applying Knowledge

Bidmas
Calculator Methods

(2𝑎)4 (𝑎𝑏2)3 (3𝑥4)2

2−4 𝑏−3 3−2

Convert to standard form

Convert from standard form

Use your calculator to find the exact value to these calculations

Hannah thinks the answer to should be 4 because 
3.25 − 1.252 = 2 and then 2² = 4 Explain why the 
answer on her calculator is 1.6875.

Put brackets in the following statements to make 
them true 
(a) 6 x 7 + 3 − 8 = 52 

(b) 4 + 3 x 7 − 1 = 42

Show that 5.9× 108 is approximately 100 times 
bigger than 4.2 × 106

Simplify
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Key words and definitions

Substitution: putting numbers where 
the letters are
Simplify: make an algebraic expression 
easily understandable and solvable 
Expand: multiply to remove the ( )
Factorise: putting an expression back 
into brackets.

Substitution

Simplify

Expand (Single Brackets)

Expand (Double Brackets)

Simplify (with multiplication and division)

Expand and Simplify

When you divide 
powers you subtract 
them (shown below):

= 8m-2m = 6m
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Simplify: Expand: Substitution: Find the value of 



GCSE Foundation Topic 4 Equations 1 Student Knowledge Organiser

Key words and definitions

Solving Linear Equations

Forming and Solving EquationsRearranging Formulae

x

x < 2 -5 ≤ x < 4

Writing inequalities on a number line : 
• Place dot on the numbers given in the inequality
• Colour in dot if your sign is a greater/less than or equal to
• Draw the line to satisfy the inequality
e.g.

Inequalities

The process to solve 
inequalities is the same as the 
process to solve equations.

Variable – A symbol for an unknown value.  Usually a letter, 
such as 𝑎, 𝑥 or 𝑦
Constant – A number on its own
Coefficient – A number that is multiplied by a variable
e.g. 8y -> 8 is the coefficient and y is the variable
Term – Either a single number, a variable, or number and/or 
variables multiplied together
Expression – A term or a combination of terms
Equation – A mathematical sentence starting that two 
expressions are equal
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Solving linear equations Forming and solving equations Applying Knowledge

Rearranging formulae
Inequalities

3(2a + 1) = 21 5(4a – 3) = 65

Make x the subject

Write down the inequality shown on the number line

Solve

Solve Fiona is x years old. Thomas is 3 years older than Fiona. 
Cara is twice as old as Fiona. The sum of their ages is 51. 
(a) Form an equation in terms of x and solve the find their 

ages

a) Form an equation 
and solve to find x

b) Find the area of the 
rectangle

Below is a rectangle, with width x cm and length 
2x + 3 cm. The perimeter of the rectangle is 
72cm. Calculate the area.

Write down all the integer values of x that 
satisfies −2 ≤ 2x < 6

x is an integer. 
Write down all the solutions of the inequality 
3 < 2x + 1 < 13
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Key words and definitions Reverse mean

Pie Charts

Averages from lists

Scatter Graphs

Averages from table

Frequency – How many times a value occurs

Cumulative Frequency – Frequency added together

Ascending – Going up from smallest to biggest

Median – Middle value in an ascending list of data

Mode/Modal value – most common value in the data

Mean - The total of the numbers divided by how many

numbers there are.

Range – Biggest number – smallest number

Sum - addition of values

Number of 
Goals

Frequency Cumulative 
Frequency

0 2 2

1 3 5

2 5 10

3 1 11

Total 11

Mode = category with biggest frequency = 2 goals

Median = value in the  
𝑇𝑜𝑡𝑎𝑙+1

2
position = 6th position = 2 goals

Mean = 
𝑆𝑢𝑚 𝑜𝑓 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦×𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑔𝑜𝑎𝑙𝑠

𝑇𝑜𝑡𝑎𝑙
= 
0×2+1×3+2×5+3×1

11

= 
16

11
= 1.5 goals (1.d.p)

For grouped data, 
use the middle value when multiplying the data by the frequency 
when calculating the mean.

0 ≤ 𝑚 < 4 12

People travelling in a vehicle Frequency Calculation Angle

1 person 120 2 × 120 240°

2 people 40 2 × 40 80°

3 people 13 2 × 13 24°

4 people 5 2 × 5 10°

5 or more people 2 2 × 2 4°

Total 180

Use a line of best fit to show correlation and to estimate 
values using the scatter graph

The mean height jumped by a high jumper after 10 jumps is 
1.81m. He jumps another jump at 1.73m, what is his new mean 
height?

1.81 x 10 = 18.1m = Sum of all 10 jumps

Mean of 11 jumps = 
𝑆𝑢𝑚 𝑜𝑓 11 𝑗𝑢𝑚𝑝𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑜.𝑜𝑓 𝑗𝑢𝑚𝑝𝑠

=
18.1+1.73

11
= 1.80m (2.d.p)

To draw a pie chart, find the proportion of 360° ∶

1 item/frequency = 
360°

𝑇𝑜𝑡𝑎𝑙 𝐹𝑟𝑒𝑞𝑢𝑛𝑒𝑐𝑦
=

360°

180
= 2°
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Pie Charts

Applying Knowledge

Scatter Graphs

Reverse meansAverages from lists

Averages from tables

a) Find the mean

b) Find the median

c) Find the mode

d) Find the range

Q1. Four numbers have a mean of 8 and a median of 
8, but none of the numbers is 8. Give an example of 
what the four numbers could be.
Q2. 

a) Draw a line of best fit
b) State the type of correlation between the air 
temperature and height above sea level.
c) Estimate the value of the air temperature at a height 
of 1.8m above sea level

For each table above, calculate
a) Mean     b) Median     c) Mode

Q1. The mean number of goals scored by 3 players 
is 18. Another player joins, having scored 6 goals.
What is the mean number of goals scored by the 4 
players?
Q2. The mean of 9 numbers is 1.5. Another number 
is added. The mean is now 1.6. 
What number was added?



Area of tringle
= bh

2
= 11x10

2
= 55cm2

Parallelogram

204cm2

GCSE Foundation Topic 6 Area and volume 1 Student Knowledge Organiser

Key words and definitions Area Prior Knowledge

Circumference and area of a circleCompound area

Volume of a prism

Surface area of a prism

Volume
A measure of the amount of 
space occupied by an object.

Surface area
The area of all the faces in a 
3D shape added together.

Compound shape
A shape made up of two or 
more basicshapes.

Understand what is meant by area of a shape.

Understand what is meant by perimeter of a shape.

Calculate the area of a rectangle.

Calculate the area of a triangle.

Calculate the volume of a cuboid.

Calculate the volume of a prism.

Volume of prism: 𝑉 = 𝑎𝑟𝑒𝑎 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛 × 𝑙𝑒𝑛𝑔𝑡ℎ

In terms of π
= π x 62

= 36 π

In terms of π
= π x 6
= 6 π

This figure can be separated into a 

rectangle and a semicircle. Find the 

area of each.

Rectangle:  𝐴 = 𝐿 ×𝑊

𝐴 = 10× 14

𝐴 = 140𝑚𝑚2

Semicircle: 𝐴 =
𝜋×𝑟2

2

𝐴 =
3.14×72

2

𝐴 =
3.14×49

2

𝐴 = 76.93𝑚𝑚2

Area = 140 + 76.93

Area = 216.93mm2
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Area Circumference and area of a circleCompound area

Volume of a prism Surface area of a prism Applying knowledge

Calculate area of the shape.Calculate area of the following shapes. Calculate the circumference and area of the circles.

Calculate the volume of the trapezoid prism. Calculate the surface area of the triangular prism. Calculate the area of the shaded area.



GCSE Topic 7 Fractions, decimals and percentages 1 Student Knowledge Organiser

Key words and definitions

Numerator - the top number of a fraction.
Denominator – the bottom number of a fraction, represents 
the number of parts to make one whole.
Equivalent – worth the same amount.
Simplify – reducing a fraction to an equivalent fraction with the 
lowest possible numerator and denominator.
Reciprocal – is one of a pair of numbers that when multiplied 
together gives the answer equal to 1.
Depreciation – the decrease in the value of something over 
time.
Interest - is money that is paid regularly at a particular 
percentage, usually when money has been lent or borrowed.

Equivalent fractions, decimals and percentages Equivalent Fractions

Place the following in order 

Equivalent fractions with a 
common denominator are 

15

40

16

40

10

40

Answer

Reverse Percentages

Percentage increase and decrease and percentage change.

Multiply, divide, add and subtract fractions

2

3
×
3

5
=

6

15

1

36

=

2

15
÷
4

5
=

2

15
×
5

4
=

10

60
=

1

6

2

7
+
3

5

28

36
−
27

36

=

=

10

35
+
21

35
=

=

31

35

7

9
−
3

4

2

5

Or multiply 

by 1.15
Or multiply 

by 0.88
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Multiply, divide, add and subtract fractions

Equivalent fractions, decimals and percentages

Percentage increase and decrease and percentage change.

Equivalent Fractions

Reverse Percentages

Applying Knowledge

7.

8.

Find the missing numbers to make equivalent fractions

Arrange the fractions in order, smallest first.
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Key words and definitions

Sharing in a ratio

Simplifying a Ratio Timetables

Speed, Density and Pressure

Proportion Problems - Recipes

Ratio Problems - Maps

Using each triangle, cover 
the measurement that you 
are trying to find. This will 
derive the given formulae.

Draw a bar model to calculate 
how much one part is worth.

5 + 3 = 8 parts
72cm ÷ 8 = 9cm per part

5 parts x 9cm 3 parts x 9cm
= 45cm = 27cm

HCF (3)

Ratios can be 
simplified, similar 
to fractions, by 
dividing each 
number in the 
ratio by their 
highest common 
factor (HCF).

Ratio – ratio compares the size of one part to 
another part.
Proportion – compares the size of one part to the 
size of the whole.
Speed – the rate at which something moves.
Density – the mass of a substance per unit volume.
Pressure – the force per unit area exerted on an 
object.

Serena lives in Crook. She has to be in Hexham by 11:15.
What is the time of the latest bus she can catch from Crook to 
arrive in Hexham by quarter past 11? 
The bus, which arrives in Hexham at 10:45, leaves 
Crook at 10:15.When solving recipe problems, find out how many 

ingredients are needed to make 1 of something, then 
multiply by how many you need.
Eg. To make 3 sponge cakes…

1 cake

¼ pint

1 lb

2

10 oz

10 oz

3 cakes

¾ pint

3 lb

6

30 oz

30 oz

÷2 x3

When solving problems with map scales, label 
the ratio “map : real life” and scale up/down as 
needed.
Eg. If the scale is 1cm : 200m, 
what is the distance from the
golf club to the cricket club?

2cm

Map : real life
1cm : 200m
2cm : 400m

x2 x2
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Simplifying a Ratio Sharing in a Ratio Speed, Density and Pressure

Write out and simplify the following ratios:

red squares: green circles



GCSE Foundation Topic 9 Shapes and angles Student Knowledge Organiser

Key words and definitions

Polygons

Prior Knowledge

Interior and exterior angles of polygons

Angles in parallel lines

Polygon – a plane figure with at least three straight 
sides and angles, and typically five or more.
Quadrilateral – 4 sided shape.
Pentagon – 5 sided shape.
Hexagon - 6 sided shape.
Heptagon – 7 sided shape.
Octagon – 8 sided shape.
Nonagon – 9 sided shape.
Decagon - 10 sided shape.
Hendecagon – 11 sided shape.
Dodecagon – 12 sided shape.

Sum of interior angles = 𝟏𝟖𝟎𝐨 × (n – 2) 

n = number of sides

For all polygons the 
exterior angles total 360°

Number of sides
= 360° ÷ 20°
= 18 sides

Sum of angles 
= 89°+120°+118°+ 73°
= 400°

Sum of interior angles 
= 180° x (5-2)
= 540°

x = 540° - 400°
= 140°

Alternate angles are equal 

Corresponding angles are equal 

Nonagon

Vertically opposite angles are equal 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjq-82Ugt7MAhUsIcAKHWIaBEQQjRwIBw&url=http://www.scimathmn.org/stemtc/frameworks/632a-angles-intersecting-lines&bvm=bv.122129774,d.ZGg&psig=AFQjCNEHk6MqP4hpLjkcJQILw8isCAKxMQ&ust=1463468222239327
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Interior and exterior angles of polygons Angles in parallel lines Applying knowledge
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Key 

Trigonometric Formula

Pythagoras Trigonometry
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Pythagoras Pythagoras Trigonometry
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Key words and definitions

Nth term of linear sequences

Pattern recognition and continuation Recognising other sequences

Common Sequences to know

Difference – amount between two numbers,
e.g. difference between 8 and 6 = 8 – 6 = 2

Term – A number in a sequence

Nth Term – The term at the nth position

Coefficient – A number in front of an algebraic term 
e.g. coeffient of 3𝑎2 is 3

Linear sequence – has a constant difference between each  
term

Quadratic sequence – has a constant second difference 
between each term

Geometric sequence – has a constant multiplier to get to the 
next term

Find the nth term of the linear sequence below :

5       8         11        14         17

Compare with sequence of +3n

3       6           9        12         15

5       8         11        14         17

Nth term = 3n + 2

For sequences that go up, you will have a positive coefficient 
of n.
For sequences that go down, you will have a negative
coefficient of n.

+3 +3 +3 +3 constant difference of +3

so coefficient of n is +3

+2
+3n sequence 
is just the 3 
times tables

Square Numbers – 1  4   9   16   25   36   ….

Cube Numbers – 1   8   27   64   125   ….

Triangle Numbers – 1    3    6    10    15   ….

These numbers can be represented as a triangle of dots

Fibonacci sequence - 1     1    2     3    5    8   ….

These numbers are created by adding the two previous 

terms in the sequence to get the next term

When given patterns, turn them into number sequences to 
help continue and find the nth term of them.
So the sequence above becomes :

3                  5                  7      . . . 

Next pattern will include 9 squares.

Geometric sequences either multiply or divide by the same 
number to get to their next term

3 6        12        24        48

256      64        16        4        1

x2 x2 x2 x2

÷ 4 ÷ 4÷ 4 ÷ 4

Quadratic sequences are sequences that include an 𝑛2 in the 
nth term.  Use the square numbers sequence to help describe 
the rule.

So the rule is     𝑛2 +2 or     square numbers increased by 2

3        6       11      18        27

1       4        9        16        25              𝑛2

+ 2
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Nth term of linear sequences

Applying knowledge

Pattern recognition and continuation

Other Sequences

Fibonacci Sequence

Find the nth term of these linear sequences :

a) 4    9    14     19    24

b) 1    7    13     19     25

c) 2     4     6      8      10

d) 20    17    14    11    8

e) 11     6      1     -4    -9

f) -20    -24    -28    -32   -36

Find the next three terms of these sequences:

a) 1     2     4      8    16

b) 1     4     9    16     25

c) 5      10      20     40    80  

d) 2     8      18     32     50

e)
1

10

2

9

3

8

4

7

5

6

f)
1

3

1

12

1

48

1

196

a) How many dots are in pattern 4

b) Find the nth term of the sequence of dots

c) How many dots will be in pattern 15

a) How many grey and white squares are in pattern 4

b) Find the nth term for the number of white squares

Find the next two terms of these Fibonacci style 
sequences.

a) 2    4    6    10

b) 5   12   17   29

c) 3    7    10   17  

d) -1    -3    -4   -7

Q1. Find the 5th term in each of the linear 
sequences described below:
a) 2n – 4
b) 3n + 6
c) 20 – 4n

Q2. Jim claims that the term 387 is not in the 
sequence 4n – 1.  Explain why he is correct.

Q3. The first three terms of a different Fibonacci 

sequence are          a         b        a + b 
a) Show that the 6th term of this sequence is 

3a + 5b 
b)     Given that the 3rd term is 7 and the 6th term is  

29,  find the value of a and the value of b.

a) How many sticks will be used in pattern 5?

b) Find the nth term for the number of sticks
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Key words and definitions

Probability scales

Prior knowledge Sample space

Venn diagram

Simple Probability

Tree diagrams

Probability – the chance that a particular outcome will  occur

Event – a single result of an experiment

Outcome – one of the possible results of an experiment

Theroretical probability – the probability that an outcome will  occur 
based on all  possible outcomes

Experimental probability – derived from the results of an experiment. 
The total number of successes divided by the total number of trials

Sample space – all the outcomes of an event, presented in table form

Convert between fractions, decimals and percentages

Represent information in a table

Example – when rolling a die,
P(4) = 1/6 as there is 1 4, and 6 numbers on the die

When rolling 2 dice and 
adding the scores, the 
sample space diagram looks 
l ike this. The probability of 
an event can be calculate 
by counting the number of 
favourable outcomes and 
dividing by the total 
number of outcomes

Multiply as you move along the branches
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Basic probability Venn diagrams Tree diagrams
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Key words and definitions

Translations

Reflection

Combined

Enlargements Rotations

To reflect a shape draw its 
mirror image on the opposite 
side of the reflection line, 
ensuring it’s the same distance 
from the line as the original 
shape.
When describing a reflection 
always state the equation of 
the line it has been reflected.

To translate a shape you move it a 
given number of squares, up down 
left or right.
These could be given as a vector, the 
first number in the vector saying 
how far left and right, and the 
second number saying how far up or 
down. Up and right as positive 
numbers, down or left are negative 
numbers.
E.g. In the diagram PQR has been 
translated to P’Q’R’ by the vector 
4
−3

.

When describing a translation state the vector it has been 
translated by.

To rotate a shape:
1) Draw your shape onto tracing paper
2) Use your pencil to pin your tracing 

paper to the page with the tip on the 
centre of rotation.

3) Rotate the shape round the correct 
number of degrees. Then, using this 
as reference, draw the shape in the 
correct position.

When enlarging a shape, you’ll be 
given a scale factor, this is 
number that tells you how many 
times bigger a shape is getting. 
You will also be given a centre of 
enlargement, when you enlarge 
your shape the distance from the 
centre of enlargement is also 
enlarged.

If you get a fractional scale factor, it make the shape smaller 
not larger. 
For example on the question above the shape ABC has been 
enlarged by ½ and has a centre of enlargement at (0,0).
If you’ve enlarged your shape correctly you should be able to 
draw a straight line from each corresponding corner to the 
centre of enlargement.

When describing an enlargement always state the scale 
factor and centre of enlargement, this can be found by 
drawing lines connecting the corresponding corners and 
seeing where they cross.

When describing a rotation always state how many degrees its 
rotated, whether its clockwise or anti-clockwise, and what the 
centre of rotation is.

When enlarging a shape, you’ll be 
given a scale factor, this is 
number that tells you how many 
times bigger a shape is getting. 
You will also be given a centre of 
enlargement, when you enlarge 
your shape the distance from the 
centre of enlargement is also 
enlarged.

If you get a fractional scale factor, it make the shape smaller 
not larger. 
For example on the question above the shape ABC has been 
enlarged by ½ and has a centre of enlargement at (0,0).
If you’ve enlarged your shape correctly you should be able to 
draw a straight line from each corresponding corner to the 
centre of enlargement.

When describing an enlargement always state the scale 
factor and centre of enlargement, this can be found by 
drawing lines connecting the corresponding corners and 
seeing where they cross.

When describing a rotation always state how many degrees its 
rotated, whether its clockwise or anti-clockwise, and what the 
centre of rotation is.

Sometimes transformations can be 
combined. 
For example in this question V has 
been reflected in the line x=2 to get X, 
then X has been rotated 180⁰ around 
the point (1,0).
When doing multiple transformations 
do one part at a time, drawing each 
shape a long the way.

Centre of Enlargement- The point that a shape is enlarged from.

Centre of Rotation- The point that you place your pencil on the 

rotate a shape.

Enlargement- Making a shape bigger or smaller.

Rotation- Turning a shape around.

Reflection- Drawing the mirror image of a shape.

Scale Factor- How many times bigger or smaller you make a 

shape.

Transformation- Changing a shape.

Translation- Moving a shape.

Vector- A pair of numbers written one on top of the other that 

describe how a shape is translated.

Clockwise Anti-clockwise
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a) Translate shape A by the vector 
−3
1

, name it 

shape B
b) Reflect shape A in the line y=-1, name it shape C
c) Rotate shape A 180° clockwise around (0,0), 

name it shape D

Enlarge the trapezium by a scale factor of 2, centre 
(7,0)

Describe the transformation of Shape A to Shape B

Enlarge the triangle by a scale factor of ½ , centre 
(0,0)

Describe the transformation of Shape A to Shape B

Describe the transformation of Shape A to Shape B



GCSE Foundation Topic 14 Expressions 2  Student Knowledge Organiser

Key words and definitions

Expanding Single brackets

Expanding double brackets Factorising quadratic expressions

Difference of 2 squares

Factorising linear expressions

Solving quadratic equations by factorising

Expression -Mathematical expression that consists of 
variables, numbers and operations. Eg 4a + 2y
Term- A term is either a single number or variable. Terms 
are separated by a + or - sign in an overall expression.
Simplify -condense an algebraic expression by grouping 
and combining similar terms.
Expand - Removing the ( ), the terms inside the bracket 
will be multiplied by the  term outside of the bracket.
Factorise- Taking an algebraic expression and putting it 
back into brackets.

Find the HCF of 5 and 
25. This is put outside 
of the brackets. Work 

backward to decide 
the terms inside of the 
bracket eg. 5 x ? Will 
give 5x?

Solve

Identify the factors of the 
last number, then 
combine to make the 
required amount of x. Be 
careful with the sign1
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Expand Factorise Exam questions

1. 5 ( x + 2 )
2. 4 ( x – 4 )
3. 6 ( 2x + 1 )
4. x (3x + 2 )
5. 3x ( x – 10 )
6. 4 ( 2 + x ) 
7. x ( 2y + 1 )
8. 10x ( 2x + 4 )
9. 4 ( 6 – 3x )
10. 12y ( 3x + 2 )
11. ( x + 2 ) ( x + 5 )
12. ( x + 5 ) ( x + 9 )
13. ( x + 4 ) ( x + 1 )
14. ( x + 2 ) ( x – 3 )
15. ( x – 3) ( x + 5)
16. ( x – 2 ) ( x + 7 )
17. ( x – 3 ) ( x – 5 ) 
18. Solve x² + 10x + 21 = 0

Harder factorisation
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Key words and definitions

Volume and surface area of a pyramid

Prior Knowledge Perimeter and area of a sector

Problems involving density

Volume and surface area of a cone Volume and surface area of a sphere

Conversion
A change in the units 
something is given in, e.g. 
cm to m.

Metric units
Length: mm, cm, m, km
Mass: mg, g, kg, tonnes
Capacity: ml, cl, l 

Name all the basic parts of a circle.

Understand how to use formula.

Calculate the area of basic 2D shapes.

Calculate the circumference and area of a circle.

Use and apply Pythagoras’ Theorem.
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Perimeter and area of a sector Volume and surface area of a cone Volume and surface area of a pyramid

Volume and surface area of a sphere Problems involving density Applying knowledge

Calculate the volume of the cones.Calculate the volume of the pyramids.

Calculate the volume of the sphere. A square based pyramid has a base area of 64cm2. 
The distance from each of the base corners to the top of the 
pyramid is 10cm.
Calculate the volume of the pyramid.

The mass of 5 m3 of copper is 44 800 kg. Work out the density 
of copper.

The density of zinc is 7130 kg/m3. Work out the mass of 5m3

of zinc.

Calculate the perimeter of the sectors.

Calculate the area of the sectors.

Calculate the surface area of the pyramids.
Calculate the surface area of the cones.

6cm

10cm

6cm

10cm

Calculate the surface area of the sphere.



GCSE Foundation Topic 16 Graphs Student Knowledge Organiser

Key words and definitions

The Equation of a Straight Line

Drawing Straight Line Graphs

Real Life Graphs

Midpoint and Length of a Line Segment

Graph – A diagram showing the relationship between two 
variables (letters), each measured along one of a pair of axes.
Equation – A statement that the values of two mathematical 

expressions are equal (indicated by the sign ‘=‘)
Plot – Mark out (points on) a graph.
Parallel – Describing two lines that never meet.
Perpendicular – Describing two lines that meet at right angles.
Gradient – The steepness of a graph

Intercept – The point at which a given line cuts an axis; the 
value of the coordinate at that point.

To find y, multiply x 
by 4 and add 2.

2 x 4 + 2 = 10

Plot the points:
(-1, -2)
(0, 2)
(1, 6)
(2, 10)
And join with a 
straight line.m is the gradient

c is the y-intercept

In this example:

m = 
8

4
= 2

c = 2
So the equation is

𝑦 = 2𝑥 + 2

Length = (2−−3)2+ (3− 1)2

Use Pythagoras’ Theorem 

to find the length of a line.

= 52+ 22 = 29 = 5.39

Graphs can be used to model 

real life situations, for example 

a car journey.

When using a distance-time 

graph, the following parts of a 

graph have to be considered.

The gradient of the graph 
shows the speed of the car.

To find the 
equation of a 
line:
1) Find the 

gradient
2) Find the y-

intercept
3) Write the 

equation of 
the line

The midpoint uses 

the MEAN of the 

x-coordinates and 

the MEAN of the        

y-coordinates 

x: (mean of 2 and 10)

2 + 10

2
= 𝟔

y: (mean of 1 and 9)

1 + 9

2
= 𝟓

Midpoint = (6, 5)
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Drawing Graphs The Equation of a Straight Line Distance-Time Graphs

Complete the table 

of values for each 

equation, and plot 

the line on the axes 

below.
(c)

(d)

(g)   What was Emma’s speed from her house to her  

Grandmother’s house?

Hint:
1) Find the gradient
2) Find the y-intercept
3) Write out the equation 

of the line 

3. Work out the equation of the following lines:

a) b)
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Key words and definitions

Perpendicular bisectors

Constructing Angles Loci

Constructing other triangles

Constructing an equilateral triangle.

Start with a line segment
1) Place you compass on one end of the line and 

stretch it wider than half way across.

2) Without changing the compasses width make 
an arc across the line (red arcs on diagram).

3) Place your compass on the other end of the 
line segment and without changing the width 
of the compass make another arc across the 

line (red arcs on diagram).
4) Draw a line that crosses though where both 

arcs intersect. (Blue line of diagram)

Bisecting angles

Start with an angle
1) Place you compass on the vertex of your angle 

and draw an arc right the way across the angle.
2) Place your compass on where the arc crosses 

one of the line and draw another arc inside of 
the angle.

3) Place your compass on the other point where 
the arc crosses the line and draw a second arc 
inside the angle.

4) Draw a line from the vertex to where your arcs 
cross.

Constructions can be used to draw 30⁰, 45⁰, 60⁰ and 90⁰. To 
remind yourself how to do these refer to the Hegarty Maths 
videos:
664- Construct a 90⁰ or 45⁰ angle.
665- Construct a 60⁰, 30⁰ or 120⁰ angle.

Start with a line segment that is the desired side 
length for your triangle.
1) Place you compass on one end of the line and 

stretch it to be the length of the line.
2) Make an arc above the line.
3) Keeping the compass the same length place it 

on the opposite side of the line and make 
another arc above.

4) Where the two arcs cross is the third corner of 
your triangle. Join it up with the other two.

There are many other ways to construct triangles. Including:
SSS- Using three side lengths.
SAS- Using an angle between two sides.
ASA- Using a side between two angles.
Please refer to the Hegarty video for instruction on drawing 
these:
683- Constructing triangles.

A locus (plural loci) is a set of points that satisfy 
a certain condition.
Example1: Draw the set of point that are 5cm 
away from a point.
To do this you would just draw a circle of radius 
5cm around that point. 

Example 2: Draw the set of points that are 2cm away from a 
line.
To do this you would draw two parallel lines above and 
below your that are 2cm away. At the end of those lines you 
would join them by a semi-circle that has its centre at the 
end of your original line

Plans and Elevations

Tessellations

Shapes tessellate when 
they fit together to 
make a pattern without 
leaving any gaps. This is 
possible whenever the 
shape’s angles add up 
to 360⁰.

Plans and elevations are 2D 
drawings of 2D shapes from 
different angles. 
The Plan of a shape shows 
the shape from above. 
The Front Elevation shows 
the shape from the front.
The Side Elevation shows 
the image from the side. 

Constructions- Mathematical drawings that use only a pencil, 
ruler, compass and protractor.
Perpendicular- At a 90⁰ angle from a line, surface or plane.
Bisector- Cuts somethings in half.
Congruent- Two shapes are congruent if they are mathematically 
identical
Parallel- Two lines that remain the same distance apart at all 
times.
Vertex- Point/Corner
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Using a compass and ruler bisect the angle below: Tessellate the shape below, draw at least five shapes: Draw all the points that are 2cm from the line below

Construct an equilateral triangle with side length 5cm: Shade the area that’s less that 2cm from A Draw the plan and elevations for the shape below.
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Key words and definitions

Fractions
Reverse Percentages

Powers

Increase/Decrease by a percentage using a multiplier

Standard Form

To convert a number into standard form, split the number 
into two parts - a number between 1 and 10 multiplied by 
a power of 10.
Example
Write 81 900 000 in standard form: 
81 900 000 = 8.19 x 10 000 000 = 8.19 × 107

Check: It’s 107 because the decimal point has been moved 
7 places to the left to get the number to be 8.19
Example
Write 0.000 001 2 in standard form:
0.000 001 2 = 1.2 x 0.000 001 = 1.2 × 10-6

It’s 10-6 because the decimal point has been moved 6 
places to the right to get the number to be 1.2

Example
What is the multiplier for a 15% increase?
A 15% increase would mean that the overall percentage 

would be: 100% + 15% = 115%
115% as a decimal = 115÷100 = 1.15

Increase £48 by 15%
£48 x 1.15 = £55.20

Example

Denominator - The number below the line in a fraction. 
Denotes how many parts the whole is divided into.
Least Common Denominator - The least common multiple 
of the denominators of two or more fractions. That is, the 
lowest number which is a multiple of both denominators.
Lowest Terms - A fraction whose numerator and 
denominator have no common factors is in lowest terms.
Mixed Number - A number composed of a whole number 
and a fraction.

Multiplying

Dividing

Adding



GCSE Foundation Topic 18 Fractions, decimals and percentages 2 Student Knowledge Organiser

Fractions

Percentages

Standard Form

1. Work out (8 × 104 ) × (8 × 104 ) 
2. Work out (2.7 × 106 ) ÷ (3 × 102 )  
3. Work out (3.2 × 105 ) ÷ (4 × 10) 

4. Work out (1.8 × 107 ) ÷ (3 × 103 ) 
5. Work out (4.8 × 106 ) ÷ (8 × 103 ) 
6. Work out (1.8 × 1010) ÷ (9 × 104 )
7. Work out (9 × 105 ) × (6 × 105 )  
8. Work out (9 × 102 ) × (8 × 105 )

1. Write the following numbers in standard form:
a)3560000
b) 258300
c) 3100000
d) 45000000
e) 7990000
g)  101000
h) 23450
i) 465600
j)   24500000

2. Write the following numbers in standard form
a)0.000432
b) 0.245
c) 0.00753
d) 0.0234
e) 0.00451
f) 0.00405
g) 0.005714

h)0.0004013
i) 0.004487
j) 0.00000120341. If Bobby went to the shop and there was a 20% sale. He was going to buy a top for £20. 

How much does Bobby save?
What is the new price of the top?

2. Apple is having a 20% off sale. I bought my new Ipod for £40, how much was it originally?
3. A special bottle of coke contains 10% more than a normal bottle. The special bottle contains 660 ml. How much does the 
normal bottle contain?
4.Katie gets a 20% pay rise. Her new wage is £264 per week. What was her wage before the pay rise?
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Key words and definitions

Quadratic Expressions 

Plotting a quadratic graph Finding the gradient

Equations of a straight line

Key points on a quadratic graph

Parallel  and perpendicular lines

ax² + bx + c

c = y intercept (where the parabola CUTS the y 
axis)

Parabolas are symmetrical

y intercept

Turning point

Roots/solutions

The equation of a straight line graph is in the form:

y = mx + c     
where m= gradient    c = y intercept

Example. For y = 2x + 3   the line has a gradient of 2 
and a y intercept of +3

Example

Change in y = 3
Change in x = 5

Gradient = 
𝟑

𝟓

Lines that have the same gradient are parallel 
Eg. y = 3x + 4 is a parallel to the line y = 3x -4 
They both have a gradient of 3 so are parallel.

If two lines are perpendicular, then their gradients 
will multiply together to give -1. Find the equation of 
a line perpendicular to y = 3 - 5x. This line has 
gradient -5. A perpendicular line will have to have a 
gradient of 1/5, because then (-5) × (1/5) = -1.

Substitute the x values into the 
equation to find the y 
coordinates. Be careful with 
negative numbers! Remember -3² 
is 9.

Quadratic graph - The graph of a quadratic 
function is a parabola whose line of symmetry is 
parallel to the y –axis.
Parabola - a symmetrical curve.
Gradient - Another word for "slope". The higher 
the gradient of a graph at a point, the steeper the 
line is at that point. A negative gradient means 
that the line slopes downwards.
Y intercept- The point where a line crosses the y 
axis.
Roots of a quadratic graph- These are the x-
intercepts. It is where  y = 0 so, ax² + bx + c = 0.
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Gradients and Parallel lines Y = mx + c

1. The equation of a straight line is y  = 4x + 5, what is 
the gradient of the line and the y intercept?

2. The equation of a straight line is y = 6x + 3, give the 
equation of 2 lines that will be parallel with this 
line.

3. Which line would be steeper;
y = 0.5x + 2 or y = 2x + 2 ?

4. The equation of a line is y = 5x – 3 What is the 
equation of the line perpendicular to this line?

Exam questions

Drawing quadratic and cubic graphs

Draw the graph y = x² + 2x – 3
For y values between -3 and 3.
Mark on your graph the turning point, the 
line of symmetry and the roots of the equation 
when x²+ 2x – 3 = 0
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Key words and definitions

Solving Linear Equations

Forming and Solving Equations

Rearranging Formulae

Solving Simultaneous Equations

x
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Solving linear equations Forming and solving equations Applying Knowledge

Rearranging formulae

Simultaneous equations

1.

2.

3. HINT… Think simultaneous equations!!
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Key words and definitions

Column Vectors

Vectors around a ShapeDrawing Vectors

Magnitude – the length of a vector
Vector – a quantity that is described by a magnitude and a 
direction.
Scalar – a quantity that is described by a magnitude (or 
numerical value) alone. 
Direction – the direction along which it acts. 
Scalar Multiple – the amount by which a vector’s magnitude 
is changed.

Parallel – Vectors acting in the same direction will be parallel 
(side-by-side).



GCSE Foundation Topic 22 Vectors Student Knowledge Organiser

Column Vectors Drawing Vectors Vectors around a shape
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