
 

To prove a statement by contradiction you start by assuming it is not true.  You then use logical steps 
to show that this assumption leads to something impossible, either a contradiction of the assumption 
or contradiction of a fact you know to be true. You can conclude that your assumption was incorrect, 

and the original statement was true 

 A rational can be written as 
𝑎
𝑏
, where 𝑎 and 𝑏 

are integers 
 

 A irrational cannot be expressed in the form 
𝑎
𝑏
, where 𝑎 and 𝑏 are integers 
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To multiply fractions, cancel any common 
factors, then multiply the numerators and 
multiply the denominators 

 

To divide  fractions, multiply the first fraction 
by the reciprocal of the second fraction 

 

To add or subtract  fractions, find a common 
denominator 
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A single fraction with two distinct linear 
factors in the denominator can be split into 
two separate fractions with linear 
denominators.   

  
𝟓

(𝒙+𝟏)(𝒙−𝟒)
=

𝑨
(𝒙+𝟏)

+
𝑩

(𝒙−𝟒)
 

 

The method of partial fractions can also be used 
when there are more than two distinct linear 
factors in the denominator: 

𝟕
(𝒙+𝟔)(𝒙−𝟐)(𝒙+𝟑) 

 

=
𝑨

(𝒙+𝟔)
+

𝑩
(𝒙−𝟐)

+
𝑪

(𝒙+𝟑)
 

A single fraction with a repeated linear factor in the 
denominator can be split into two or more separate 
fractions: 
 
 

𝟓
(𝒙+𝟐)(𝒙−𝟏)𝟐=

𝑨
(𝒙+𝟐)

+
𝑩

(𝒙−𝟏)
+

𝑪
(𝒙−𝟏)𝟐 
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An improper fraction is one whose 
numerator has a degree equal to or larger 

than the denominator.  An improper 
fraction must be converted to a mixed 

fraction before you can express it in partial 
fractions 

 
e.g. 

are both improper fractions 

To convert an improper fraction to a mixed number 
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A modulus function is, in general, a 
function of the type 𝑦=𝑓(𝑥) 

 

 When  𝑓(𝑥)≥0,|𝑓(𝑥)|=𝑓(𝑥) 
 When  𝑓(𝑥)≤0,|𝑓(𝑥)|=−𝑓(𝑥) 

 

A mapping is a function if every 
input has a distinct output. 

Functions can either be one-to-
one or many-to-one 

Adding or subtracting a constant ‘outside’ the 
function translates a graph vertically. 
 

Adding or subtracting a constant ‘inside’ the 
function translates a graph horizontally. 

To sketch the graph of 𝑦=|𝑓(𝑥)| 
 

 Sketch the graph of 𝑦=𝑓(𝑥) 
 Reflect any parts where 𝑓(𝑥)<0 

in the 𝑥-axis 

 Delete the parts below  the 𝑥-axis 
 

Two or more functions can be combined to make a new function.  The 
new function is called a 
composite function 

 

 𝒇𝒈(𝒙) means apply 𝒈 first, 
then apply 𝒇 

 𝒇𝒈(𝒙)=𝒇(𝒈(𝒙)) 

 

The inverse of a function performs the 
opposite operation to the original function 

 Functions 𝒇(𝒙) and 𝒇−𝟏(𝒙) are the inverses 

of each other. 𝒇𝒇−𝟏(𝒙)=𝒇−𝟏𝒇(𝒙)=𝒙 
 The graphs of   𝒇(𝒙) and 𝒇−𝟏(𝒙) are 

reflections of each other in the line  𝒚=𝒙  
 The domain of  𝒇(𝒙) is the range 𝒇−𝟏(𝒙) 
 The range of  𝒇(𝒙) is the domain 𝒇−𝟏(𝒙) 

 

the inverse  𝑓(𝑥) is written as 
 𝑓−1(𝑥) 

Multiplying by a constant ‘outside’ the 
function stretches a graph in the vertical 
direction 
 
 
 
 
 
 
 
Multiplying by a constant ‘inside’ the function 
stretches a graph in the horizontal direction 
  

To sketch the graph of 𝑦=𝑓(|𝑥|) 
 

 Sketch the graph of 𝑦=𝑓(𝑥) for 
𝑥≥0 

 Reflect this in the 𝑦-axis 
 

 

 Multiplying by -1 ‘inside’ the 
function reflects the graph in 
the y-axis 

 Multiplying by -1 ‘outside’ the 
function reflects the graph in 
the x-axis 

𝑦=𝑓(−𝑥) is 𝑦=(−𝑥)(−𝑥+2) which is 𝑦=𝑥2−2𝑥 
and this is a reflection of the original curve in the y-axis.   
Alternatively multiply each  𝑥-coordinate by -1 and 
leave the 𝑦 -coordinates unchanged. 
 
 
𝑦=−𝑓(𝑥) is 𝑦=−𝑥(𝑥+2) which is 𝑦=−𝑥2+2𝑥 
and this is a reflection of the original curve in the x-axis.   
Alternatively multiply each  𝑦-coordinate by -1 and 
leave the 𝑥 -coordinates unchanged 
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In an Arithmetic Sequence, the difference 
between consecutive terms is constant 

A geometric sequence has a common ratio 
between consecutive terms 

The Greek letter ‘sigma’ is used to signify a sum. You 
write it as Σ.  You write the limits on the top and 
bottom to show which terms you are summing 

 
 
 

 

The formula for the 𝑛𝑡ℎ term of an arithmetic 
sequence is 

𝒖𝒏=𝒂+(𝒏−𝟏)𝒅 

where 𝑎 is the first term and 𝑑 is the common 
difference. 

The formula for the 𝑛𝑡ℎ term of a geometric 
sequence is 

 

𝒖𝒏=𝒂𝒓𝒏−𝟏 
 

Where 𝑎 is the first term and 𝑟 is the common 
ratio 

 
 
An arithmetic series is the sum of the terms of 
an arithmetic sequence. 

The sum of the first  𝒏 terms of an arithmetic 
series is given by 

𝑺𝒏=
𝒏
𝟐
(𝟐𝒂+(𝒏−𝟏)𝒅), 

where 𝑎 is the first term and 𝑑 is the common 
difference. 

You can also write this formula as 

𝑺𝒏=
𝒏
𝟐
(𝒂+𝒍), 

where 𝑙 is the last term 
 

A geometric series is the sum of the terms of a 
geometric sequence. 
 

The sum of the first  𝒏 terms of a geometric 
series is given by 

 

𝑺𝒏=
𝒂(𝟏−𝒓𝒏)
𝟏−𝒓

,𝒓≠𝟏    or   𝑺𝒏=
𝒂(𝒓𝒏−𝟏)
𝒓−𝟏

,𝒓≠𝟏 

 
where 𝑎 is the first term and 𝑟 is the common 

ratio 

A recurrence relation of the form 𝒖𝒏+𝟏=𝒇(𝒖𝒏) 
defines each term of a sequence as a function of the 
previous term 

Example 
 
 
 

 A sequence is increasing if 𝒖𝒏+𝟏>𝒖𝒏 for all 𝒏𝝐ℕ 

 A sequence is decreasing if 𝒖𝒏+𝟏<𝒖𝒏 for all 𝒏𝝐ℕ 

 A sequence is periodic if the terms repeat in a cycle.  
For a periodic sequence there is an integer 𝒌 such 
that 𝒖𝒌+𝟏<𝒖𝒌 for all  𝒏𝝐ℕ.  The value 𝒌 is called 
the order of the sequence 
 

Examples: 

 2,3,4,5, …is an increasing sequence 

 -3, -6, -12, -24, …is a decreasing sequence 

 -2, 1, -2, 1, … is a periodic sequence with period 2 

 1, -2, 3, -4, 5, -6 … is not increasing, decreasing or 
periodic 

A geometric series is convergent if and only if 
|𝑟|<1, where 𝑟 is the common ratio. 
 
The sum to infinity of a convergent geometric 
series is given by 

𝑺∞=
𝒂
𝟏−𝒓

 

You can model real-life situations with series.  For example if a person’s salary increases by the same percentage every year, their salaries each year would 
form a geometric sequence and the amount they have been paid in total over 𝒏 years would be modelled by the corresponding geometric sequence 
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The binomial expansion is: 
 

(𝒂+𝒃)𝒏=𝒂𝒏+(𝒏𝟏)𝒂
𝒏−𝟏𝒃+(𝒏𝟐)𝒂

𝒏−𝟐𝒃𝟐+⋯ +(𝒏𝒓)𝒂
𝒏−𝒓𝒃𝒓+⋯+𝒃𝒏              (𝒏∈ℕ) 

 
There are  𝑛+1  terms, so this formula produces a finite number of terms 

This means that  𝑛 must be a member of the 
natural numbers.  This is all the positive 
integers 

If  𝑛 is a fraction or a negative number you need to use a different version of the binomial expansion Example 

 

(𝟏+𝒙)𝒏=𝟏+𝒏𝒙+
𝒏(𝒏−𝟏)
𝟐!

𝒙𝟐+
𝒏(𝒏−𝟏)(𝒏−𝟐)

𝟑!
𝒙𝟑+⋯+

𝒏(𝒏−𝟏)…(𝒏−𝒓+𝟏)
𝒓!

𝒙𝒓+⋯               

 
The expansion is valid when |𝒙|<𝟏,𝒏∈ℝ 

 

When 𝒏 is not natural number, none of the factors in the expression  𝑛(𝑛−1)…(𝑛−𝑟+1) are equal to zero.  This 
means that this version of the binomial expansion produces an infinite number of terms 

The binomial expansion of (1+𝑥)𝑛 can be used to expand (𝑎+𝑏𝑥)𝑛 for any constant 𝑎 and 𝑏. 
You need to take a factor 𝑎𝑛 out of the expression. 

 

(𝒂+𝒃𝒙)𝒏=(𝒂(𝟏+
𝒃𝒙
𝒂
))
𝒏

=𝒂𝒏(𝟏+
𝒃𝒙
𝒂
)
𝒏

 

Make sure you multiply every term in the 

expansion(𝟏+𝒃𝒙
𝒂
)
𝒏

 by 𝒂𝒏 

Notation: 
′𝒙 is small’ means we can assume the expansion is 

valid for the  𝑥 values being considered, as high powers 
become insignificant to the first few terms 

Links: 

 You need to be able to express terms in index form using fractional and negative powers 

 You need to be confident expressing algebraic fractions as sums of partial fractions 

 You need to be confident with algebraic division 
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You can measure angles in degrees and radians.  
The circumference of a circle of radius 𝑟 is an arc length 2𝜋𝑟, so it 
subtends an angle of 2𝜋 radians at the centre of the circle 
 

2𝜋=360° 
𝜋=180° 

1 𝑟𝑎𝑑𝑖𝑎𝑛=
180°
𝜋

 

 
NOTE: you always use radians when you are differentiating or 

integrating trigonometric functions. 

You should learn these 
important angles in 
radians: 
 

30°=𝜋
6
 radians 

45°=𝜋
4
 radians 

60°=𝜋
3
 radians 

90°=𝜋
2
 radians 

180°=𝜋 radians 
360°=𝜋 radians 

 

 
 
You need to learn 
the exact values of 
the trigonometric 
ratios of these 
angles measured in 
radians: 

You can use these rules to find sin, cos or tan of any positive or negative angle using the 
corresponding acute angle made with the 𝒙-axis 𝜽 
 
 
 
 
 
 
 
 
 

When  𝜽 is small and measured in radians: 

 ●    sin𝜽≈𝜽                 ● tan𝜽≈𝜽              ● cos𝜽≈𝟏−𝜽
𝟐

𝟐
        

 

 

 

 
 

 

 

To find the arc length 𝑙 
of a sector of a circle 
use the formula 
𝒍=𝒓𝜽, where  𝑟 is the 
radius of the circle and 
𝜃 is the angle, in 
radians, contained by of 
radius the sector. 

To find  area of a sector of 
a circle use the formula 

𝑨=𝟏
𝟐
𝒓𝟐𝜽, where  𝑟 is the 

radius of the circle and 𝜃 
is the angle, in radians, 
contained by the sector 

The area of a segment in 
a circle of radius 𝑟 equals 

area of sector minus area 
of triangle. 

𝑨=
𝟏
𝟐𝒓
𝟐𝜽−

𝟏
𝟐𝒓
𝟐𝒔𝒊𝒏 𝜽 

 

𝑨=
𝟏
𝟐𝒓
𝟐(𝜽−𝒔𝒊𝒏 𝜽) 
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