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GCSE Higher Topic 1 Factors and Multiples Student Knowledge Organiser

Key words and definitions

Product of Prime Factors

Lowest Common Multiple Rounding – Decimal Places

Rounding – Significant figures

Factor: a number that divides into another number exactly 
and without leaving a remainder.
Prime number:  A prime number has only two factors - the 
number itself and 1.  1 is not a prime number
Multiple: This is the result of multiplying a number by an 
integer. The times tables of a number.
Product: the result when terms are multiplied together
Error Interval: the range of values a number could have 
taken before being rounded or truncated

Highest Common Factor

Error Intervals

Calculations with Bounds

An error interval is a way of representing the upper and 
lower bounds of a value as an inequality.

Eg: w has been rounded to 6.4cm correct to one decimal 
place.         Lower Bound = 6.35 Upper Bound = 6.45

The error interval for w is:

A = 30 to nearest whole number     LB = 29.5     UB = 30.5
B = 11.5 to 1 decimal place     LB = 11.45     UB = 11.55
C = 300 to 1 significant figure     LB = 250     UB = 350

Calculate the maximum value of A + B
UB of A + UB of B = 30.5 + 11.55 = 42.05

Calculate the minimum value of A x C

LB of A x LB of B = 29.5 x 250 = 7375

Calculate the maximum value of C ÷ B
UB of C ÷ LB of B = 350 ÷ 11.45 = 30.57 (2dp)
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Product of prime factors

Bounds Calculations

Rounding – decimal places and significant figures

HCF and LCM

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

By expressing the following numbers as products of their 
prime factors and then drawing a Venn diagram, can you find 
the HCF and LCM of:
(a) 12 and 28
(b) 28 and 42
(c) 48 and 64
(d) 15 and 25
(e) 12 and 32
(f) 30 and 105
(g) 28 and 126

(h) The lowest common multiple of two numbers is 36, one 
number is 12, what might the other number be? 

(i) 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.

Error Intervals

Round the following numbers to the given number of 
decimal places:

(a) 4.763 (1dp)
(b) 0.543 (2dp)
(c) 12.895 (2dp)

(d) 2.956 (2dp)

(e) 7.895 (2dp)
(f) 1.998 (2dp)
(g) 1.005 (2dp)
(h) 0.0996 (3dp)

Round the following numbers to the given number of 
significant figures:

(a) 36.937 (3sf)
(b) 20643 (2sf)
(c) 19.6754 (4sf)

(d) 23139 (3sf)

(e) 258 (2sf)
(f) 0.04319 (2sf)
(g) 0.00348 (2sf)
(h) 7999032 (1sf)

By rounding all values in the calculation to 1 significant 
figure, estimate the answers to the following calculations:

(a)

(b)

(c)

(d)

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

Calculate the upper bound for the value for m.  You must 
show your working.

Question 1

p = 5.37 correct to 2 decimal places. 
s = 2.9 correct to 1 decimal place.

Question 2

p = 4.3 correct to the nearest 0.1
q = 0.4 correct to the nearest 0.1

Work out the upper bound for r.  You must show all your 
working.

Question 3

Calculate the lower bound for the value of D.  You must 
show your working.

x = 99.7 correct to 1 decimal place. 
y = 67 correct to 2 significant figures.
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Key words and definitions

Index Laws

Negative Indices Standard Form Conversions

Fractional Indices Standard Form Calculations

Base – The number that gets multiplied by a power
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.
Standard Form – A system used to write both large and small 
numbers as a number between 1 and 10 multiplied by a 
power of 10
Integer – A whole number
Reciprocal – The reciprocal of a number is 1 divided by the 
number.  A number multiplied by its reciprocal will always 
give an answer of 1.  

Rule

Examples

Rule

Negative Fractional Indices

Think about 
what the 

negative in 
the power 
does first.

Numbers in standard form 
should always be written in 
the following format:

Write 32 000 000 in 
standard form:

Write 8.35 × 10−3 as an 
ordinary number:

Add and Subtract Multiply and Divide

The powers must 
be the same 

before we add or 
subtract

For multiplication 
and division you 
can look at the 
va lues of A and 

the powers of 10 
as  separate 

ca lculations.

Be careful! 
This is not 
standard 

form!
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Index Laws Negative Indices Converting Standard Form

Simplify the following:

Simplify the following using index laws:

Evaluate the following:

Write each of the following as fractions:

Fractional Indices

Evaluate the following:

Evaluate the following:

Convert to standard form

Convert from standard form

Standard Form Calculations

Without using a calculator, work out the following:

(g) Write these numbers in order of size.  Start with the 
smallest number.
2.5 × 102 0.0025 2.5 × 10−2 2500

(h) Write these numbers in order of size.  Start with the 
smallest number.
0.0034 × 105 34 × 10−5 −3.4 × 10−3 3.4 ×
104 34 × 102
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Key words and definitions

Expanding and simplifying single brackets

Expanding Double Brackets Factorise Quadratics

Factorising Single Brackets

Expand Triple Brackets
Factorising more challenging Quadratics

Simplify – reduce an algebraic expression to its simplest 
terms
Expand – Multiply to remove the brackets from an 
expression
Factorise – Put brackets into an expression by identifying the 
common factors of the terms in the expression
Quadratic – An equation of expression where the unknown 
is raised to the power of 2 (it is squared)

The difference of two squares
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Expanding and factorising Single Brackets Expanding Triple Brackets Factorising Quadratics

Expand and simplify where possible:

Fully factorise the following expressions

Expanding Double Brackets

Expand and simplify the following:

Expand and simplify the following:

Expand the following sets of triple brackets Factorise the following expressions:

Factorising Harder Quadratics

Factorise the following expressions:
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Key words and definitions

Solving 2-Step Linear Equations

Solving Equations using Cross-Multiplication

Inequalities on a Number Line

Inequalities

Forming Equations Solving Inequalities

Equation: An equation says that two things are equal
Expression: Is a set of terms combined using the operations
Variable: A symbol (usually a letter) standing in for an unknown value
Linear: Linear functions are those whose graph is a straight line
Subject: The variable that is being worked out
Inequality: Compares two values, showing if one is less than, greater 
than, or simply not equal to another value
Integer: Whole number

Changing the Subject of the Formula
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Solving Equations Forming Equations Solving Inequalities

Solving Equations using Cross Multiplication

Writing Inequalities on a Number Line

Changing the Subject of the Formula
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Key words and definitions

Bar Chart.

Averages

Averages From Tables

Scatter Graphs.

Pie Chart.

Qualitative Data:  Data which is non numeric

Quantitative Data: Data which is numeric
Discrete Data: 
Continuous Data:
Mean: A type of average where all  the data is added and divided by the 
amount of data
Mode: An average which is the most popular piece of data
Median: An average found when all  data is put in order and middle value 
selected.
Range: Difference between the largest value and the smallest value

Represents data as vertical blocks. Each bar should be the 
same width. There should be gaps between each bar. Label 
each axis

When drawing a pie chart, divide 360 

by the total frequency. This will  give 
you how many degrees are required for 
each part of the data. For example, in a 
survey of 40 people, if you do 360 
divided by 40, it would mean each 
person would be represented by 9 
degrees 

A scatter graph is used to plot 
data measured in two ways. 
Each point plotted is a single 
piece of data with two 
measurements. 
Eg, each point on the following is 
for a single pupil, with their 
Maths and English scores from a 
test

When the points plotted 
on a scatter graph are all 
very close together, we 
say there is a strong 
correlation between the 
two things being 
measured. This might 
mean the two things are 
connected

You can use frequency tables to 

work out the Mead, Median, 
Mode and Range of a set of Data.

Mean - Add up the values and 

divide by how many values 
there are.
Median - The middle value.
Put the data in order and find 
the middle one
Mode - Most 
frequent/common.
Range - The difference 
between the highest and 
lowest vales

The mean of 3, 4, 7, 6, 0, 4, 6 i s

Find the median of:
4, 5, 2, 3, 6, 7,6
Ordered: 2, 3, 4, 5, 6, 6, 7
Median = 5

Find the mode:
4, 5, 2, 3, 6, 4, 7, 8, 4
Mode = 4

Find the range:
3, 31, 26, 102, 37, 97
Range = 102-3 = 99

Mode – The mode is the value with the highest frequency – 0
Median - Divide the total frequency by 2 to work out the 
middle value.
12+7+11=30, 30÷2=15
The first 12 values are 0. The next 7 values (so the 8th, 9th, 
10th…) are 1.
So the median is the 15th value, which is 1.
Mean - Total = 0x12 + 1x7 + 2x11 =29
Total Frequency = 30
Mean= 29 ÷ 30 = 0.96666…
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Bar Charts

Averages

Pie Chart Scatter Graphs

Averages from tables

For each set of data, calculate the mean, mode and median

For each data set, calculate the mode median, mean and range
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Key words and definitions

Area 

Compound shapes – formed by merging multiple shapes Volume of Prisms – example shown of triangular prism

Sectors

Circles – Circumference & Area

Surface area of Prisms – examples of cuboid & cylinder

This volume formula works 

for all  prisms. Only the formula 
for the cross-section area will 
change dependent on the shape.

Perimeter: total distance around the edge of a shape
Perpendicular: two straight lines at right-angles to each other
Radius: distance from the centre to outer edge of a circle – notation is r
Diameter: distance from one side of a circle to the other passing 
through the centre – notation is d
Circumference: total distance around a circle
Arc: part of the circumference
Sector: part of a circle, cut from the centre to the edge (a pizza slice)
Π: Pi – mathematical value used when calculating with circles/curved 
shapes
Prism: 3D shape with constant cross-section through the entire length

Volume of a prism = area of cross section x length of prism

Surface area of a prism = sum of the areas of all the faces

Front = 2 x 3 = 6

Back = 2 x 3 = 6
Top = 2 x 5 = 10
Base = 2 x 5 = 10
Left side = 3 x 5 = 15
Right side = 3 x 5 = 15

2

Split the shape up into basic shapes. Find the area of each, 

then add together.

Surface area of cylinder = 2πr + πdh *special case

Total surface area = 62 cm

2

The 2 dimensions of the 

rectangular face are the 
circumference of the circular 
end and the height. So, the 
area of this face is π x d x h.

You can also find the 

area of a triangle using 
Sine. You must know 2 
sides and the angle 
formed between them.
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Area – Find the area of each shape Volume – Find the volume of each 3D shape Surface Area – Find the surface area of each 3D shape

Sector – Find the area and arc length of each sector

Circles – Find the area and circumference of each circle

Volume – Find the volume of each compound 3D shape

Surface Area – Find the surface area of the compound 3D 
shape

Remember to split 
the compound cross-

sections into basic 

shapes first.
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Key words and definitions Percentages of Amounts

Adding and Subtracting Mixed Numbers 

Compound Growth and Decay

• Reciprocal – The reciprocal of a number is 1 divided by the 
number

• Simple Interest – Interest ca lculated as a percentage of the 
original amount 

• Compound Interest – Interest calculated on the amount 
borrowed plus previous interest 

• Equivalent – Of equal va lue 
• Recurring Decimal – A decimal number with a digit, or group of 

digi ts, that repeat forever

Multiplying and Dividing Fractions

Reverse Percentages

• Compound Interest: 94 

• Percentage Change: 97 
• Reverse Percentages: 96  

Recurring decimals to fractions

For compound decay or depreciation questions we would do the same thing, just 
our multiplier at the start is calculated by subtracting rather than adding
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Percentages of AmountsAdding and Subtracting Fractions

Multiplying and Dividing Fractions

Reverse Percentages

Compound Growth and Decay

Recurring Decimals to Fractions

Work out the following.  Answers should be simplified and written as mixed 
numbers where necessary

Work out the following.  Answers should be simplified and written as mixed 
numbers where necessary

Work out the following.  Answers should be simplified and written as mixed 
numbers where necessary

Work out the following.  Answers should be simplified and written as mixed 
numbers where necessary

Calculate the following.  You should not use a  calculator to complete these 
questions.

Calculate the following.  You should use calculator methods to complete these 
questions

1. A camera costs £180 in a 10% sale. What was the pre-sale price? 

2. After fuel prices rose by 15%, a  family’s annual heating bill was £1654. What 
would the bill have been without the price increase?

3. The cost of a  holiday, including VAT at 20% is £540. What i s the pre-VAT 
price?

4. The world’s tiger population has decreased by 95% s ince 1910 and is now 
bel ieved to be as low as 3200. If these figures are correct, what was the tiger 
population in 1910?

5. The sale price of a television is £420 after a 15% reduction. What was the 
price before the sale?

6. After a  6.5% pay ri se an engineer’s salary is £36,700. What was the salary 
before the increase?

7. Due to falling orders a  company reduces i ts workforce by 12% to 792. What 
was  the original number of employees?

8. An engine modification improved the fuel consumption of a  car by 27% to 
17.2 km per l itre. What was the fuel consumption before the modification?

1. If £500 is  invested for 3 years at a  rate of compound interest of 4% per 
annum, how much will be in the account after 3 years?

2. Dave invests £3000 at a rate of interest of 6% a year. How much is in his 
account after 5 years?

3. Annie invests £1500 at a rate of compound interest of 2.5% for 6 years. How 
much is in her account after the six years?

4. Harry invests £1000 at a rate of interest of 5% a  year. After how many years 
wil l he have doubled his investment?

5. John buys a house for £219000. The house depreciates in value at 6% each year. What 
is the value of the house after 7 years?

6. Sam bought his car 13 years ago for £14000. It has depreciated at 26% each year. How 
much is it now worth?

7. The value of a car depreciates by 15% each year. At the end of 2007, the value of the 
car was £8490. Work out the value of the car at the end of 2010.

8. Bob’s new machine for work cost him £6700. It will depreciate at 28% each year. After 
how many years will it be worth less than £1000?

Convert the following recurring decimals to fractions.  You should give each answer in its 
simplest form

Convert the following recurring decimals to fractions.  You should give each answer in its 
simplest form.  Think carefully about which parts are recurring.
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Key words and definitions

Speed, density & pressure.

Direct proportion

Inverse proportion

Dividing a ratio into parts.

Example 1 Example 2

Simplifying ratio.

Calculating a part of the ratio, given another.

Example 1 Example 2

Compound measure: Compound measures are measures 
that are made up of two or more other measures. For 
example, speed is a compound measure, It is made up of 
distance and time.
Ratio: A ratio shows how much of one thing there is 
compared to the other.
Direct proportion: Direct proportion is when two (or more) 
quantities increase or decrease in the same ratio.
Indirect proportion: Inverse proportion is when an increase 
in one quantity results in a decrease in another quantity.
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Key words and definitions

Angles around a point, on a straight line and in a triangle.

Alternate angles Interior angles sum of polygons

Co-interior angles

Corresponding angles

Exterior angles

Interior angle – angle inside the shape
Exterior angle- angle on the outside.

Polygon- shape with all straight sides.
Regular polygon- all sides and 
angles are equal

Angles in a triangle sum to 180°

Alternate angles are equal

They form a Z shape

Corresponding angles 
are equal

They form a F shape

Co-interior angles add 
to 180°

They form a C shape

A polygon with n number of sides
Angle sum =

An angle of a regular 
polygon =
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Angles around a point and on a straight line Angles in parallel lines Interior angles

Exterior angles

Calculate x Calculate x

Calculate y
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Key words and definitions

Pythagoras Theorem

Finding a shorter side (not the hypotenuse)

Checking if a Triangle is Right Angled

Finding the Longest Side (Hypotenuse)

Pythagoras In 3D

Pythagoras: A Greek mathematician born in 570 BC
Right angled Triangle: A Triangle with one angle exactly 90
degrees.
Hypotenuse: The longest side of a right-angled triangle that
has position always opposite the right angle
Isosceles Triangle: a triangle with two equal sides and two
equal angles. There is a unique Isosceles triangle that is also
right angled. Angles would be 45- 90- 45
Pythagorean Triple : are three integers that form the sides of
a right- angled triangle for example 3-4-5.

Pythagoras Theorem links all three sides of a right angled
Triangle together. Commonly we get two sides and need to
find the third side

With an inaccurate diagram or just three lengths.
Carry out Pythagoras and see if the sum of the squares of
the two shorter lengths are equal to the square of the
longer side.

If Pythagoras Theorem holds true, these three sides form a
right-angled triangle

Commonly used as repeated Pythagoras. Using Pythagoras
once to find the missing Length AC then again to find AD
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Pythagoras Pythagoras 3D Pythagoras
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Key words and definitions

Surds are roots of numbers.  Not every Root is a Surd 

Adding and Subtracting Surds

Multiplying and Dividing Surds

Simplifying Surds – Method 2 is linked to Unit 1 work

Integer: a whole number (could be positive or negative)
Prime number: A prime number has only two factors - the
number itself and 1. 1 is not a prime number
Rational Number: A number that can be whole or expressed

as fraction
𝑎

𝑏
where a and b are integers

Irrational Number : any number than cannot be expressed as
fraction. Generally, means decimal values with no
recurring/pattern
Square Number: the result of multiplying an integer by itself
Surd: An irrational number that is better expressed as a
square root. If written as decimal they would continue
forever with no pattern.

Expanding Single and Double Brackets 
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Simplifying Surds – Exam Questions Adding and Subtracting Surds Multiplying and Dividing Surds Expanding Single and Double Brackets 

Surds are almost exclusively a non- Calculator Topic at GCSE.  You can use a calculator to check your answers.  Type your question into the calculator, type your answer in, compare them.
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Key words and definitions

Labelling a right-angled triangle

Trigonometric ratios TANGENT (tan)

COSINE (cos)

SINE (sin)

Special triangles, exact values

The HYPOTENUSE (h) is the longest side opposite 
the right angle
The OPPOSITE side(o) is opposite the angle in the 
question.
The ADJACENT side (a) is next to the angle in the 
question
Trigonometric ratios, SIN = O, COS = A, TAN = O

H H A
INVERSE trig ratios, used to find the angles in a 
triangle,

= O A 0
H H A

÷ ÷

÷ ÷
X

X
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Missing Sides – Which ratio?

Exact values

Finding Missing Side Lengths

Finding angles Multi step

Pythagoras/ Trigonometry in 3d

Label the sides of the following triangles.  Which ratio would you use to 

ca lculate the missing side lengths in each one?

Calculate the size of the missing angles in the triangles below:

Find the lengths labelled x in each diagram below:

Find the lengths labelled x in each diagram below:

Write down the exact values of the following:

a) sin 30° b) cos 0 °

c) tan 45 ° d) sin 90 °

e) sin 0 ° f) cos 60 °

g) tan 0 ° h) sin 45 °

i) cos 30 ° j) tan 60 °

k) cos 90 ° l) sin 60 °
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Key words and definitions

Finding the nth term of a linear sequence

Finding the nth term of a quadratic sequence Iteration

Fibonacci sequences

You may also be asked 
to rearrange a formula 
in iteration.
This one said to show 
that the top equation 
could be wrote as the 
second.

Sequence-terms or numbers put in a set order.
Term-the numbers/diagrams/letters in the 
sequence.
Arithmetic-a sequence where the difference 
between the terms in constant.
Geometric- a sequence where each term is found by 
multiplying the previous one by a fixed number.
Nth term- the rule of the sequence.

See how you get 
from the 3 times 
table to the 
sequence to find the 
end number.

A Fibonacci sequence is found by adding the two 
previous terms:

Iteration is when you put a starting value into a 
formula, complete the calculation and put that 
answer back in until you get the answer you need. 



GCSE Higher Topic 12  Sequences Student Knowledge Organiser

Finding the nth term of a linear sequence

Find a formula for the nth term for each of the 
following sequences.

Fibonacci sequences

Find a formula for the nth term for each of the 
following sequences.

Finding the nth term of a quadratic sequence

Finding the nth term of a cubic sequence

Use the Hegarty Maths clips to help find the nth 
term in the cubic sequences:

Iteration

Find the next 3 terms in the Fibonacci style 
sequences:
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Key words and definitions

Combinations

Sample Space Tree diagrams - unconditional

Venn Diagrams
Tree Diagrams- conditional

Event: one or more outcomes from an experiment
Outcome: the result of an experiment. I
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

Set notation
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Combinations

Sample Space

Tree DiagramsVenn Diagrams and set notation

Question 1
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Key words and definitions

Translation

Reflection Enlargement – Negative Scale factor

Enlargement

Rotation

Plans and Elevations

Enlarge – To make a shape larger (or Smaller)

Reflect – To produce an image of a shape as seen in a mirror
Rotate – To turn a shape about a centre point
Translate – To move a shape left or right and up or down

Column Vector  - Used to describe a translation 
𝑥
𝑦 with 𝑥 being left 

or right,  𝑦 being up or down.
Congruence – Two shapes are congruent if they are both the same size 
and shape.
Similarity – Two shapes are similar if one is an enlargement of the 
other.
Scale Factor – By multiplying each side of a shape by this number you 
produce an image that has been enlarged.
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Translation Reflection Enlargement

Rotation

Describing Transformations

Plans and Elevations

Combinations of Transformations
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Key words and definitions

Sampling

Stratified sample model answer C.F Graph example.

Cumulative frequency Table example

Boxplots ( Use the C.F Graph to calculate Median, LQ and 
UQ)

Population- Every person in a certain place (eg. school, town , 

country.)
Sampling- A method to select a smaller a group of people from a 
certain population, done to be more time efficient.
Bias- A method of sampling which is not fair, favouring one particular 
group of people.
Random- A selection process where the is no conscientious method 
applied, to try to ensure fairness.
Cumulative Frequency- The running total of all  the frequencies, a C.F 
table is used to draw a Cumulative Frequency Graph.
Quartiles- The values (UQ/LQ) which are the middle of all  values 
above/below the median.
Inter Quartile Range- Calculated by UQ-LQ. This value shows how 
spread out the dataset ignoring the outliers.

We select a sample from a population to be more time a efficient. It is 

important though that the people selected in a sample are chosen 
fairly and represent the full  population as accurately as possible.There
are several different methods of Sampling, the common ones are:
Random: A sample which is chosen using a method which eliminates 
potential bias. E.g Drawing names from a hat, or using a random 
number/name generator on a calculator or computer.
Systematic: A sample where people a selected from a list at pre-
planned regular intervals (eg. Selecting every 10th Person from the list).
Stratified: A method which ensures that the sample represents the 
same proportions as the initial population. Eg. If 15% of the initial 
population are women aged between 30 and 40 years, then 15% of 
the sample need to be women aged between 30 and 40 years.
Once the grouping has been selected on a stratified sample then the 
people can be selected randomly or systematically,

Cumulative frequency Graph: Key points

• Plot C.F on the y-axis.

• Ensure you plot each point on your graph at the upper bounds of 
each category.

• Once you have plotted you graph you can draw on it to find 
Median Lower and Upper Quartiles. You can also calculate how 
many people scored under or over a certain mark.
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Sampling Cumulative Frequency . Cumulative frequency and Boxplots.
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Key words and definitions

Factorising

Complete the square Expanding Brackets

Solving Quadratic Equations 

Quadratic Formula 

Quadratic: an expression where the highest order term is 𝑥2

Formula: an equation with more than 1 type of letter in it.

Brackets: mathematical punctuation that tells you which part 

of the equation to calculate first.

Product: the answer when you multiply things together.

Sum: the answer when you add things together.

Factorise: write an expression in terms of a common factor.

Expand: multiplying sets of brackets together.
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Solve by factorising  Solve by Factorising (Difference of Two Squares)Expanding Brackets

Complete the square Solve by Completing the Square Solve by using the Quadratic Formula 
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Key words and definitions Volume of non-prisms

Similar Volume

Similar Lengths

Volume: The amount of 3Dimensional space an object takes up.
Surface area – The sum of the areas of all the faces of a 3D object.
Similar : Two or more shapes are similar if they have the same 
shape, but are not necessarily the same size. The corresponding 
sides are in proportion and the corresponding angles are equal. 
Scale factor – The size of an enlargement/reduction.
Sphere –A round 3Dimensional shape like a ball.
Pyramid – A 3D shape with triangular sides and a polygon base.
Cone – A 3D shape with a circular base joined to a point by a 
curved side.
Frustum –What is remaining of a cone or pyramid after its upper 
part has been cut off flat.
Convert – change the units of measurement.

Scale factor =60 ÷ 12 = 5

Missing length = corresponding length × scale factor

= 9𝑐𝑚 × 5

= 45𝑐𝑚

Two shapes are similar if one is an enlargement of 
the other using a scale factor.

Similar Area

𝑨𝒓𝒆𝒂 𝒔𝒄𝒂𝒍𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 = 𝒔𝒄𝒂𝒍𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 𝟐

Below are two similar triangles

The area of triangle A is 20cm². Work 

out the area of triangle B.

Scale factor = 14 ÷ 7 = 2
Area scale factor = 22 = 4
Larger area =  smaller area ×
area scale factor

=20𝑐𝑚2× 4
= 80𝑐𝑚2

𝑽𝒐𝒍𝒖𝒎𝒆 𝒔𝒄𝒂𝒍𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 = 𝒔𝒄𝒂𝒍𝒆 𝒇𝒂𝒄𝒕𝒐𝒓 𝟑

3cm
9cm

Scale factor = 9 ÷ 3 =3
Volume scale factor = 33 = 27
𝐿𝑎𝑟𝑔𝑒𝑟 𝑣𝑜𝑙𝑢𝑚𝑒 = 𝑠𝑚𝑎𝑙𝑙𝑒𝑟 𝑣𝑜𝑙𝑢𝑚𝑒 × 𝑣𝑜𝑙𝑢𝑚𝑒 𝑠𝑐𝑎𝑙𝑒 𝑓𝑎𝑐𝑡𝑜𝑟

= 120𝑐𝑚3 × 27
= 3240𝑐𝑚3

Volume = 

120𝑐𝑚3

A
B

Work out the volume of shape B

𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒔𝒑𝒉𝒆𝒓𝒆 =
𝟒𝝅𝒓𝟑

𝟑

Find the Volume of a Sphere with a radius of 3.2m

3.2m

𝑉𝑜𝑙𝑢𝑚𝑒 =
4𝜋𝑟3

3

𝑉𝑜𝑙𝑢𝑚𝑒 =
4 × 𝜋 × 3.23

3

𝑉𝑜𝑙𝑢𝑚𝑒 = 137.26𝑐𝑚3

Sub in the 
value of r

Calculate

𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒄𝒐𝒏𝒆/𝒑𝒚𝒓𝒂𝒎𝒊𝒅 =
𝒂𝒓𝒆𝒂𝒐𝒇 𝒃𝒂𝒔𝒆× 𝒉𝒆𝒊𝒈𝒉𝒕

𝟑

3.5m

4m

5m

𝑉𝑜𝑙𝑢𝑚𝑒 =
𝐴𝑟𝑒𝑎 𝑜𝑓 𝐵𝑎𝑠𝑒 × 𝐻𝑒𝑖𝑔ℎ𝑡

3

𝑉𝑜𝑙𝑢𝑚𝑒 =
4 × 3.5 × 5

3

𝑉𝑜𝑙𝑢𝑚𝑒 = 23.3𝑐𝑚3

Sub in 
values

Calculate
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Frustums

Surface area of non-prisms

3cm

8cm

𝑉𝑜𝑙𝑢𝑚𝑒 =
𝐴𝑟𝑒𝑎 𝑜𝑓 𝐵𝑎𝑠𝑒 × 𝐻𝑒𝑖𝑔ℎ𝑡

3

𝑉𝑜𝑙𝑢𝑚𝑒 =
𝜋 × 32 × 8

3

𝑉𝑜𝑙𝑢𝑚𝑒
= 75.4𝑐𝑚3 (24𝜋)

Sub in 
values

Calculate

𝑺𝒖𝒓𝒇𝒂𝒄𝒆𝒂𝒓𝒆𝒂 𝒐𝒇 𝒔𝒑𝒉𝒆𝒓𝒆 = 𝟒𝝅𝒓𝟐

Calculate the surface area of a sphere with radius 10cm.

Surface area  = 4𝜋 × 102

= 400𝜋cm2 10cm

𝑺𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒄𝒐𝒏𝒆 = 𝝅𝒓𝒍 + 𝝅𝒓𝟐 = 𝝅𝒓(𝒍 + 𝒓)

𝑙

𝑟

Calculate the surface area of a cone 

with radius 4cm and slant height 
6cm.

Surface area = 𝜋𝑟(𝑙 + 𝑟)
= 4𝜋 6 + 4
= 40𝜋cm2

6𝑐𝑚

4𝑐𝑚

Find the Surface Area of this Pyramid

10m

7m

7m 7m

10m

5m

c2 – b2 = a2

72 – 52 = a2

24 = a2

4.9 = a

Sub in c and b

Work out the left side

Square root
4.9m

𝑏𝑎𝑠𝑒 𝑥 ℎ𝑒𝑖𝑔ℎ𝑡 ÷ 2

(10 𝑥 4.9) ÷ 2

= 24.49m2

= 97.98m2

Sub in the base and 
height

Multiply by 4 as there 
are 4 triangular sides

10 x 10 = 100m2

100m2 + 97.98 = 197.98m2

A square based pyramid has 5 

faces, 4 of which are identical 
triangles and a base which is a 
square. To find the surface area, 
we need to find the area of each 
of the faces and add them all 
together. 

Don’t forget the base

A frustum is usually a 

pyramid or cone with 
the top cut off flat

𝑽𝒐𝒍𝒖𝒎𝒆
= 𝑽𝒐𝒍𝒖𝒎𝒆𝑜𝑓 𝑙𝑎𝑟𝑔𝑒 𝑐𝑜𝑛𝑒 /𝑝𝑦𝑟𝑎𝑚𝑖𝑑 – 𝑽𝒐𝒍𝒖𝒎𝒆𝑜𝑓 𝑠𝑚𝑎𝑙𝑙 𝑐𝑜𝑛𝑒/𝑝𝑦𝑟𝑎𝑚𝑖𝑑

5cm
10cm

4cm

cm2

Volume of large 

cone
= 104

3

1 2 36.167 cm

Volume of small 

cone
= 52

3

1 2 39.20 cm

Volume = =− 9.206.167 3147cm

2cm

5cm

4cm

10cm

Small cone Large cone

Sometimes we may have to use similarity or Pythagoras 

to find missing lengths or heights. 

We use this method for pyramid shaped frustums as well.
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Similar Lengths

Similar Areas

Question 1:

Quadrilaterals P and Q are similar.
The area of quadrilateral P is 10cm².
Calculate the area of quadrilateral Q

Question 2:

Below are to similar parallelograms.

The area of parallelogram A is 28cm².
Work out the area of parallelogram B.

Similar Volumes

Question 1:

Below are two similar pentagonal prisms

The volume of prism A is 15cm³. 
Work out the volume of prism B

Volumes of non-prisms

Find the volume of the following objects, leave your 

answer to 1 decimal place

(b)

Surface areas of non-prisms

(b)

Question 2:

Below are two similar pyramids.

Pyramid A has a volume of 26cm³
Work out the volume of pyramid B.

Work out the surface areas of the following objects, leave 

your answer to 1 decimal place

(b)

Frustums

3cm

9cm

6cm

2cm
4cm

12cm

3cm

Work out the volume of the following frustums

a) b)
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Key words and definitions

Plotting Straight Line Graphs

Horizontal and Vertical Lines Equation of a Straight Line

Distance-Time Graphs and Velocity-Time Graphs

Solving Simultaneous Equations

Parallel: Lines that have the same gradient and never meet.
Perpendicular: Lines that meet at a 90 degree angle.
Gradient: Steepness of a line.
𝒚-intercept: Where a line crosses the 𝑦-axis.
Coordinate: How far along an axis a point is. In 2D space, a point 
will  have two coordinates written as 𝑥,𝑦 .
Plot: Draw points on a coordinate grid. When asked to plot a 
graph, you need to plot the points from the table of values and 

then join them together with a straight line.

Equation of a Straight Line Example
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Drawing Straight Line Graphs from the Equation Drawing Vertical and Horizontal LinesSolving Simultaneous Equations with Lines

Finding the Equation of a Line Distance-Time Graphs Speed-Time Graphs
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Key words and definitions

Constructing Triangles

Perpendicular Bisector Perpendicular From a Point

Loci

Angle Bisector

Construct: Draw accurately with mathematical equipment.

Arc: A curved line, often drawn with a pair of compasses.

Perpendicular: Meeting at a 90 degree (right) angle.

Bisector: Dividing into two equal pieces.

Loci: Potential positions for an object on a diagram.

Region: A 2D space that satisfies certain criteria.

Equidistant: The same distance away.

Loci Example
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Constructing Triangles Loci Exam Style 2Perpendicular Lines

Angle Bisectors Loci Exam Style 1 Loci Exam Style 3
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Key words and definitions

Solving Simultaneous Equations: Elimination

Solving Simultaneous Equations: Substitution When to Use Each Method:

Solving Quadratic Inequalities

Solving Linear Inequalities

Quadratic: An expression where the highest order term is 𝑥2

Substitution: Replacing a letter in an equation with a number 
or expression.

Elimination: A method of solving simultaneous equations that 
involves adding or subtracting to get rid of one of the letters.

Simultaneous: Two equations that are both satisfied by the 
same values.

Inequality: A relation that compares the size of two 
expressions.

Rearrange: Write an equation in a different way. Set Notation

Use elimination when both equations 
are linear.

Use substitution when one of the 
equations is quadratic.
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Harder Elimination Solving Linear InequalitiesElimination

Substitution Harder Substitution Solving Quadratic Inequalities 
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Key words and definitions

Circle Calculations

Circle Theorems The Equation of a Circle

The Equation of a tangent to a Circle

Circumference – the distance all  the way around a circle
Radius – distance from centre to circumference
Diameter – the distance across the circle passing through the centre
Chord – a line connecting two points on the circumference of a circle
Segment – the area between a chord and the circumference
Tangent – a line that touches a circle
Sector – part of a circle - the area between two radiuses and the 
connecting arc of a circle.
Arc – part of the circumference
Perpendicular – two lines that make a right angle
Cyclic Quadrilateral - A quadrilateral with every vertex (corner point) 
on a circle's circumference
Semi-Circle – half a circle
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A, B, C and D are points on a circle, centre O. 

AE is a tangent to the circle. 

Angle ADC = 68°

(a) (i) Find the size of angle ABC.

........................................................... °

(ii) Give a reason for your answer.

......................................................................................................... 

b) (i) Find the size of angle AOC.

........................................................... °

(ii) Give a reason for your answer.

......................................................................................................... 

(c) Find the size of angle CAE

........................................................... °

D, E, F, G and H are points on a circle.

Angle EGH = 67°

(a) Find the size of angle EFH.

...........................................................°

(b) Give a reason for your answer.

..............................................................................................

..............................................................................................

A and B are points on the circumference of a circle, centre O.

AT is a tangent to the circle.

Angle TAB = 58°.

Angle BTA = 41°.

Calculate the size of angle OBT.

You must give reasons at each stage of your working.
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Key words and definitions

Quadratic Graphs

Recognising Graphs Linear Graphical Inequalities

Gradients

Area Under Graphs Transforming Graphs 

Area defined as

y > -4x/3

y > 2x - 12

y  < x - 6

Roots

x = 2
x = 6

Turning Point 

( 4 , -4 ) 

Linear Graph – A straight line y = mx + c
Quadratic Graph – Parabolic in shape y = ax² +bx + c
Cubic Graph – See Recognising Graphs y = ax³ +bx² cx + d
Exponential – See Recognising Graphs  
Reciprocal – Hyperbola 
Tangent – a line that touches a curve
Roots – where curve crosses the x axis
Turning Point – a point where the gradient changes direction
Maximum/Minimum – specific turning points

y=cos(4x)
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Key words and definitions

Exact Values

Sine and Cosine Rule Transforming Graphs

Trigonometric Graphs

Bearings

Adjacent – the side next to the given angle in a right angled triangle
Opposite – the side opposite to the given angle in a right angled triangle
Hypotenuse – longest side of a right angled triangle
Tangent (tan) - the trigonometric ratio using Opposite and Adjacent
Cosine  (cos) - the trigonometric ratio using Adjacent and Hypotenuse
Sine (sin) – the trigonometric ratio using Opposite and Hypotenuse
Perpendicular – Making a right angle
Inverse function – is a function that "reverses" another function
2D – 2 Dimensional
3D – 3 Dimenesional

Sine Rule   
𝑎

𝑠𝑖𝑛𝐴
=

𝑏

𝑠𝑖𝑛𝐵
=

𝑐

𝑠𝑖𝑛𝐶

Cosine Rule 𝑎2 = 𝑏2 + 𝑐2 −2𝑏𝑐𝑐𝑜𝑠𝐴

Area of a triangle = 
1

2
𝑎𝑏 𝑠𝑖𝑛𝐶

Angle (𝜽) 𝐬𝐢𝐧(𝜽) 𝐜𝐨𝐬(𝜽) 𝐭𝐚𝐧(𝜽)

𝟎° 0 1 0

𝟑𝟎° 1

2

3

2

1

3

𝟒𝟓°
1

2

1

2
1

𝟔𝟎° 3

2

1

2
3

𝟗𝟎° 1 0
Not

Defined

Transform graph of y = sin (x) : 
𝑦 = – 𝑠𝑖𝑛(𝑥),
𝑦 = 𝑠𝑖𝑛(– 𝑥),
𝑦 = 𝑠𝑖𝑛(𝑥) + 𝑎,
𝑦 = 𝑠𝑖𝑛 𝑥 + 𝑎

Transform graph of y = cos (x) : 
𝑦 = – 𝑐𝑜𝑠(𝑥),
𝑦 = 𝑐𝑜𝑠(– 𝑥),
𝑦 = 𝑐𝑜𝑠(𝑥) + 𝑎,
𝑦 = 𝑐𝑜𝑠 𝑥 + 𝑎

Transform graph of y = tan (x) : 
𝑦 = – 𝑡𝑎𝑛(𝑥),
𝑦 = 𝑡𝑎𝑛(– 𝑥),
𝑦 = 𝑡𝑎𝑛(𝑥) + 𝑎,
𝑦 = 𝑡𝑎𝑛 𝑥 + 𝑎
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ABC is a triangle. 

D is a point on AC. 

Angle BAD = 45°

Angle ADB = 80°

AB = 7.4 cm 

DC = 5.8 cm

Work out the length of BC. 

Give your answer correct to 3 significant figures.

The diagram shows part of a sketch of the curve y = sin x°

(a) Write down the coordinates of the point P.

(.............................. , ..............................)

(b) Write down the coordinates of the point Q.

(.............................. , ..............................)

The map shows the positions of three places A, B and C on the 

edge of a lake.

(a) Find the bearing of B from A.

........................................................... °

(1)

A ferry travels in a straight line from A to B.

It then travels in a straight line from B to C.

A speedboat travels in a straight line from A to C.

(b) How many more kilometres does the ferry travel than the 

speedboat?

You must show your working.

........................................................... km
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Key words and definitions

Functions 

Composite Functions Inverse Functions

Composite Functions

Substitution –putting values into a function to replace the 
variable x
Function notation –written as F(x) = 
Variables – the letters in volved in the expression usually x or y
Domain –the numbers that are substituted into the function 
(input) 
Range – the values that are obtain from substituting (output)
Inverse function – is a function that "reverses" another

Evaluate/simplify terms like: 
𝑓(3𝑥) 𝑓(2) 𝑔 2𝑥 − 3

1. Write as an equation: 𝑦 =

2. Swap 𝑥 and 𝑦

3. Change the subject 

4. Write as 𝑓−1 𝑥 =
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.
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Key words and definitions

Algebraic Fractions

Proof Change the subject of the formula

Direct Proof

Direct Proof

Rationalise – to change to a rational number 
Numerator  - the top part of a fraction
Denominator – the bottom part of a fraction
Surd – the root of a prime number or multiple of 
Rearrange – to change around using the rule of algebra

Expressions and forming expressions including 
Integers - n
consecutive numbers - n , n+1 , n+2
Even numbers - 2n
Odd numbers - 2n+1
Consecutive even numbers - 2n , 2n+2 , 2n+4
Consecutive odd numbers - 2n+1 , 2n+3 , 2n+5

Model expressions that could be a multiple of 7  (7n) or a 
multiple of 8  (8n) or  2 more than multiple of 3 (3n+2)
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Here are the first 4 lines of a number pattern.

n is the first number in the nth line of the number pattern.

Show that the above number pattern is true for the four 

consecutive integers n, (n + 1), (n + 2) and (n + 3).

n is an integer greater than 1.

Use algebra to show that (n2 – 1) + (n – 1)2 is always equal 

to an even number.

Prove that the difference between the squares of any two 

consecutive even numbers is always an odd number 

multiplied by 4.

Show that

simplifies to ax where a is an integer 
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Key words and definitions

Congruent Triangles

Vectors Vector addition and multiples of vectors

Geometric Problems - Vectors

Use of vectors

Scalar: a number (measure) with magnitude only 

Vector: an il lustrative measure which has both magnitude and direction 

Magnitude the length of a vector (found using Pythagoras’ theorem) 

Pythagoras - a² + b² = c²

Direction: the angle of the vector (often found using trigonometry) 

Column: 2 or 3 dimensional matrix isolating dimensional movement 

Multiple - many of the same type

Parallel: vectors which are scalar multiples of one another 

-
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