
Patterns, Sequences and Graphing

A sequence is a set of numbers in a particular order.

Types of Patterns:

Linear: 3,     6,     9,     12, ….

In a linear sequence the first difference is constant (same number every time). This will 
produce a straight line when graphed. A linear sequence can also be called an arithmetic 
sequence.

Quadratic:       1,     6,     15,     28, 45, ….

In a quadratic sequence the second difference is constant. This will produce a curve when 
graphed.

Exponential:      2, 4, 8, 16, ….      (multiply by 2 each time or 21, 22, 23, 24, …..

An exponential sequence is a sequence where each term is multiplied by a particular number 
to find the next term. It is used for exponential growth (increase) or decay (decrease) and its 
graph will increase or decrease very fast.
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Since this is a linear pattern, the 1st difference = 7 – 1 = 6, 
so we add 6 to each term to get the next term.

Since this is a quadratic pattern, the 1st difference is not the
same each time. We can choose any constant second 
difference. In this case we chose 1 for the 2nd difference.
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+1          + 3          +5          +8           +8          +11   1st Difference 
+2          + 2          +2          +1           +3           2nd Difference 

Since this is a quadratic sequence the 2nd difference is constant (in this case it is +2). 

We first find the 1st difference and then the 2nd difference. We see that the 2nd 
difference changes between 14 and 22 so that is the wrong number.

Since this is a linear sequence the 1st difference is constant. 

To find the 1st difference we subtract 40 from 116 and divide by 4 since there are 4 
differences between them.

59 78 9721



Finding the nth term of Quadratic Sequences

The nth term of a quadratic sequence will always be of the form:

Tn = an2 + bn + c

We use simultaneous equations to find the values of b and c.
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In a quadratic sequence, the 
coefficient of n2 in the nth term 
is half the 2nd difference.



Area Sequence = 1,    5,    13, 25,      41
     +4   +8     +12   +16   1st Difference
        +4     +4  +4  2nd Difference

Since the 2nd Difference is constant then it is a quadratic sequence.

We will use Tn = an2 + bn + c where a = 
4
2
=2, so Tn = 2n2 + bn + c
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12



Repeating Patterns

Sometimes a pattern will repeat in blocks of a certain number of terms. 

e.g. A, B, C, D, A, B, C, D, A, B, …. this pattern repeats every 4 terms.

We can find what the letter will be for any term, like the 67th term, by finding how many 
blocks of 4 are in 67 and then how many letters are left over:

67 ÷ 4 = 16 and remainder 3. 

Since the remainder is 3, we look for the 3rd letter in the block of 4. In this case it is C.
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3, 6, 4, 3, 6, 4, 3, 6, 4, 3, 6, 4







Graphing 

Graphs are very important in Maths as they are a way of representing the relationship 
between two variables (a variable is a quantity that can change).

It is important that we are always aware of each variable that is changing on the horizontal 
axis and on the vertical axis. We can see in the graph above the relationship between time and
distance travelled.

It is also useful to make a connection between slope and the variables on each axis. You may 
remember that:

Slope=
Rise
Run

∨Slope=
Vertical Change
HorizontalChange

For the graph above we know that: 

vertical change = distance (m) and 

horizontal change = time (s)

so in this case:  Slope=
VerticalChange
Horizontal Change

=
Distance
Time

 

which we know is speed (m/s).

Here we see the 
relationship between 
time and distance 
when we run.

Analysing the slope:

The slope of a graph gives us information about the graph too. 
 In the above case the steeper the line then the greater speed. 
 When the line is horizontal then there is no change in distance so the speed = 0 m/s.



2016 Paper 1 Question 5

Slope =Use:



Bill: The slope is increasing so the speed is increasing.

Dee

Bill

Claire

Slope increases so 

speed increases 

Slope decrease so

speed decreases

Slope is 0 so 

the speed is 0

Dee: The slope begins quite steep (large speed) and then the slope decreases (speed decreases).

Claire: The slope doesn’t change so the speed is constant.



Graphs of Real Life Situations
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Since after €10 every amount in euro will be 1.15×(Sterling amount)



2015 Question 6

To draw a line we need to two 
points. In this case we find the 
start and end point for each.



The point of intersection is
where the two lines cross.

When the data used 
is zero then the cost 
is zero.


