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Sequences 

A sequence is an ordered list of terms. Each number in the sequence 
is known as a term or element. 

The nth term or general term is denoted by un.

A finite squence is one that has a last term. 

An infinite squence is one which continues indefinitely. E.g. natural 
numbers listed in order or prime numbers listed in order. 

Sequences 

n denotes the position of each term. 

For example:

denotes the sequence

2n + 1 denotes the sequence 3, 5, 7, 9, 11...

If we have a formula for the general or nth term, it is possible to find 
any specific term in the sequence.  

Sequences 
Examples:

1. Given un = , find the first 4 terms of the sequence

2. Find the 4th term of the recurrence relation

un+1 = 0.5un +3 where u1 =2

Arithmetic Sequences

An arithmetic sequence is one which increases or decreases by a 
constant amount. E.g. 2, 5, 8, 11...

The sequence takes the form a, a + d, a + 2d, a + 3d ... where 'a' is the 
first term and 'd' is the common difference (the difference between 
any two consecutive terms in the sequence).

a, a + d, a + 2d, a + 3d . . . . a + (n - 1)d

General or nth term of 
an Arithmetic Sequence

Arithmetic Sequences

If the values of the terms of an Arithmetic Sequence are plotted on a 
graph against the term position, the relationship can be seen as a linear 
one. 
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Arithmetic Sequences

Examples:

1. Find the 25th term of the arithmetic sequence 2, 6, 10, 14...

2. For the sequence 8, 12, 16, 20...

(a) Find the nth term rule

(b) The 100th term

Arithmetic Sequences

3. Find a formula for the nth term un of the sequence 1, 4, 7, 10...

4. The 3rd term of an arithmetic sequence is 40 and the 5th term is 
30.

(a) Find the first term and the common difference. 

(b) Find the 15th term of the sequence.

Starter

In the arithmetic sequence beginning 2, 8, 14, 20 ... which term is the 
first term to exceed 100?

Finding the sum of an Arithmetic Sequence

Consider the series 1, 2, 3, 4, ... 100 where S is the sum of the series.

If we also look at the reverse of the series 100, 99, 98, ... 1 it will have 
the same sum.

Therefore if we add the series together, we get  

S + S = 2S = 101 +  101 + 101 + ... + 101

This means that 2S = 100 x 101, so what is the value of S?

Finding the sum of an Arithmetic Sequence

We can use a similar method to find the sum of an arithmetic 
sequence. 

Let Sn = the sum of the first n terms

=>  Sn = u1 + u2 + u3 + ... + un

For the arithmetic sequence u1 = a, u2 = a + d, u3 = a + 2d ...

=> Sn =  

Finding the sum of an Arithmetic Sequence

Examples:

1. Find the sum of the first 15 terms of the arithmetic sequence 

3, 8, 13, 18...

2. Find the sum of the arithmetic series 12, 19, 26, 33, ... 285
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Finding the sum of an Arithmetic Sequence

Examples:

3. Let un denote the nth term of the arithmetic sequence 2, 10, 18, 
26 ...

Let Sn =

(a) Find a formula for Sn in terms of n. 

(b) Find the least value of n for which Sn > 1000.

(c) Evaluate  

Starter

Finding the sum of an Arithmetic Sequence

The terms of a sequence are given by Uk = 11 - 2k, k≥ 1

(a) Obtain a formula for Sn where Sn =

(b) Find the values of n for which Sn = 21 

Finding the sum of an Arithmetic Sequence

5. The sum Sn of the first n terms of a sequence u1, u2, u3, ... is given by 
Sn = 8n - n2 , n ≥ 1.

(a) Calculate the values of u1, u2, u3 and state what type of sequence it 
is.

(b) Obtain a simplified formula for un in terms of n.

Geometric Sequences

Consider the sequence 1, 2, 4, 8, 16, ...

The first term is 1 and the terms are multiplied by 2 each time. This is 
a geometric sequence with the first term a = 1 and common ratio r = 
2. 

The general geometric sequence

The nth term is denoted by un

u1 = a u2 = a x r u3 = a x r2 u4 = a x r3 and so on

In general un = arn-1 . We can find particular terms with this formula. 

Note: The general sequence is also defined by the recurrence relation 
un+1 = run with the first term u1 = a

Geometric Sequences

Examples:

1. Find the 10th term of the sequence 3, 12, 48, 192, ...

2. Find the 5th term of the sequence which is of positive terms with 3rd 
term 18 and 7th term 1458
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Starter
Sum of a Geometric Series

Sn = u1 + u2 + u3 + ... + un

 u1 = a u2 = ar  u3 = ar2 un = arn-1

Sn = a + ar + ar2 +  ... + arn-1

rSn = ar + ar2 + ar3 +  ... + arn

Sn - rSn =  

Sum of a Geometric Series

Examples:

1. Find the sum of the first 9 terms of the geometric series 4, 8, 16, 
32, ...

Sum of a Geometric Series

Examples:

2. Evaluate and give your answer to 3 d.p.

3. Evaluate the sum of the geometric series 4, 20, 100, ..., 62500

Sum of a Geometric Series

Examples:

4. Find the least number of terms of the geometric series 4, 12, 36, 
108... which must be added to give a sum exceeding 1 000 000

Starter

A line 315cm in length is divided into 6 parts such that the length of the 
parts form a geometric sequence. 

Given that the length of the longest part is 32 times larger than that of 
the shortest part, find the length of the shortest part
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Limits & Infinite Geometric Series

Consider the sum of the first n terms of the geometric series 1, 2, 4, 
8... a = 1 and r = 2

S5 = S10 = S20 =

The sum of the first n terms increases infinitely without a limit. This is 
known as a divergent series. 

Limits & Infinite Geometric Series

Now consider the sequence

a = 1 , r = 

S5 = S10 = S20 =

The sum of the first n terms approaches a limit of 2 as n tends to 
infinity. This is known as a convergent sequence. 

We say that this geometric series has a sum to infinity of 2 and write 
S∞ = 2

Limits & Infinite Geometric Series

How do you think you could determine whether a sequence has a limit?

It is the value of the common ratio 'r' that determines whether or not a 
geometric series has a sum to infinity. 

-1 < r < 1   means it has a sum to infinity

Given Sn = if -1 < r < 1, then             as  

Limits & Infinite Geometric Series

Examples:

1. Explain why the geometric series 27, 18, 12, ... has a sum to infinity 
and find the value of the sum to infinity

2. u1 , u2 , u3 , ...is a geometric sequence with u1 = 48 and

Find the value of u4

Starter

1.

16mins



AH Sequences.notebook January 25, 2017

2.

Starter 11.1.2017
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Recap. on Sigma Notation

Reminder:                          is shorthand for the sum 

f(a) + f(a + 1) + f(a + 2) + ....+ f(b)

where a, b ∈ Z and a ≤ b 

Evaluate the following:

1. 

2. 

3.

4.

Using partial fractions to find the sum of a series

Partial fractions can be used to find the sum of a series.

Example: 

(a) Express in partial fractions

Using partial fractions to find the sum of a series

(b) Deduce that 

Using partial fractions to find the sum of a series

Evaluate

Use of Standard Formulae to find the sum of a series

First we will look at some properties of

1.

Proof:  
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Starter 18.1.2017
Use of Standard Formulae to find the sum of a series

2. If a is a constant, then

Proof: 

Use of Standard Formulae to find the sum of a series

If a and b are constants:

from property 1

 from property 2. 

This extends to more than two functions and holds for integration 
because integration is the limit of summation.

Use of Standard Formulae to find the sum of a series

The following formulae may be used to sum series. These are on your 
exam papers. 

1. 

Proof:

Use of Standard Formulae to find the sum of a series

2. 

3. Note also:

These can be proved using Induction.

Use of Standard Formulae to find the sum of a series

Examples:

1. Evaluate

2. Evaluate  
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Use of Standard Formulae to find the sum of a series

Examples:

3. Evaluate

4. Evaluate  

Use of Standard Formulae to find the sum of a series


