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Unit 6 Sequences and Series 

 
Sequences: 

 

A sequence is an ordered list of numbers that follow a specific 

pattern. The sequence may stop or may continue on indefinitely 

 

 Ex)   5, 7, 9, 11, 13, … 

  

          7, 21, 63, 189, 567, … 

 

   100, 50, 25, 12.5, …    

 

 

 

Notation: 

 

The terms within a sequence are named in order using the 

notation 1 2 3,  ,  ,  etct t t . 

 

 Ex)   1,   4,   9,   16,   25,   36, … 
   1t    2t    3t     4t     5t      6t  

 

 

 Ex)   3, 7, 11, 15, 19, 23, 27, 31, 35, … 

 
  4t      7t   
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Representing Sequences: 

 

To represent a sequence we can simply list out the first few 

terms 

 

Ex)   4, 20, 100, 500, … 

 

or we can use a formula that describes how each term is 

generated. 

 

General Term: 

 

The general term is a formula used to describe a sequence that is 

based on the term number. (If you want to know the value of the 

5th term you put a 5 into the formula.) 

 

Ex)   3 2nt n  , find the first 3 terms 

 

 

 

 

 2 1nt n  , find the 23rd term 

 

 

 

 

 If 7 5nt n  , which term is equal to 51? 
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Types of Sequences: 
 

There are two main types of sequences we will consider in this 

course they are: 

 

Arithmetic Sequence   Geometric Sequence 
 

Is a sequence that    Is a sequence that  

increases (or decreases)   increases (or decreases) 

by a common difference.  by a common ratio. 

 

Ex)   7, 13, 19, 25, …   Ex)   2, 6, 18, 54, … 

 

 

Arithmetic Sequences: 

Is a sequence in which the difference between consecutive terms 

is a constant. This constant is called the common difference. 

Ex)   3, 5, 7, 9, 11, 13, … 

 -5, -1, 3, 7, 11, … 

 2, 9, 16, 23, 30, … 

The general term of an arithmetic sequence can be found using 

the formula: 

 

 

a = value of the first term 

d = common difference between terms  

( 1)nt a n d    
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Ex)   Find the general term of the following sequences. 

 

a)   8, 12, 16, …    b)   3, 8, 13, 18, …    c)   23, 19, 15, 11, … 

 

 

 

 

 

Ex)   Determine the indicated term for each of the following. 

 

a)   8, 11, 14, 17, … find 31t  

 

 

 

 

 

 

b)   37, 30, 23, 16, … find 74t  

 

 

 

 

  

Ex)   Determine how many terms are indicated by each of the 

following sequences. 

 

a)   -20, -9, 2, 13, …        …, 442 
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b)   31, 36, 41, …          …, 791 

 

 

 

 

 

 

Arithmetic Means: 

 

Arithmetic means are the terms between two non-consecutive 

terms on an arithmetic sequence. 

 

Ex)   2, 5, 8, 11, 14, 17, 20, 23 

 

 The arithmetic means between 2 and 23 are 

 5, 8, 11, 14, 1, 20 

 

 The arithmetic means between 5 and 17 are? 

 

 

 

 

Ex)    Find the four arithmetic means between 27 and 47. 
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Ex)   Determine the general term for the arithmetic sequence 

that has 5 53t   and 17 125t   as two of its terms. 

 

 

 

 

 

 

 

 

 

 

 

  

Now Try 

Page 16   #1 to 9, 10, 11,  

  13, 16, 17 
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Arithmetic Series: 
 

When the terms of a sequence are added together we call it a 

series. 

 

 Ex)   3, 5, 7, 9, 11, 13, …. is an arithmetic sequence 

 

   3 + 5 + 7 + 9 + 11 + 13 + … is an arithmetic series 

 

Notation: 
 

The partial sums of a series are denoted using the following 

notation: 

 

 5S    means sum of the first 5 terms 
 

 31S    means sum of the first 31 terms 

 

Ex)   Given the series below, find the following partial sums. 

 

 3 + 5 + 7 + 9 + 11 + 13 + … 

 

a)   3S    b)   7S    c)   79S  

 

 

 
 

Ex)   What is the sum of the first 100 natural numbers?  
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From this thinking we can develop a formula to determine the 

sum of an arithmetic series. 

 

 

 

 

 

But ( 1)nt a n d    so  

 ( 1)
2

n

n
S a a n d     

 

 

 

 

Ex)   Find the sum of the first 70 terms of the series given 

below. 

 

 8 15 22 ....    
 

 

 

 

 

 

Ex)   Determine 37S  for the series 4 10 16 ...    

  

 
2

n n

n
S a t 

 

 2 ( 1)
2

n

n
S a n d    
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Ex)   Determine the sum of each series given below. 

 

 a)   17 30 43 56 ....          ... 563      

 

 

 

 

 

 

b)   249 243 237 ...          27     

 

 

 

 

 

 

Ex)   Determine 11S  for the arithmetic series that has 1 9t    and 

11 31t   as two of its terms. 
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Ex)   If 1 25t  , 382nt  , and 4477nS   for a particular series, 

determine the number of terms n represented in the partial 

sum. 

 

 

 

 

 

 

 

Ex)   The sum of the first two terms of an arithmetic series is 13 

and the sum of the first four terms is 46. Determine the 

first six terms of the series and the sum to six terms. 

  

Now Try 

Page 27   #1 to 7, 10, 11, 

 15, 16, 20 
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Geometric Sequences: 

 

Geometric Sequences are sequences where there is a common 

ratio between successive terms. 

 

 Ex)   1, 3, 9, 27, 81, … 

 

    Common ratio r  

 

 Ex)   3 2,  6,  6 2,  ... 

 

    r  
 

The explicit formula for a geometric sequence can be found with 

the following formula: 

 

 

 

 

    a   value of first term 

    r  common ratio 

 

Ex)   Determine the explicit formula for the sequence given by 

5, 10, 20, 40, 80, … Find the value of 8t . 

 

  

1n

nt ar   
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Ex)   How many terms are represented by the sequence 

 

 4, 20, 100, …       …, 39 062 50 

 

 

 

 

 

 

 

Ex)   A car is worth $30 000 when first purchased. Each year the 

car depreciates 15%. How much will it be worth in 8 

years? 

 

 

 

 

 

 

 

 

 

Ex)   Determine the values of the 3 geometric means between 

147 and 352947. 
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Ex)   Determine the explicit formula for the geometric sequence 

where 3 36t   and 10 78732t  . 

  

Now Try 

Page 39   #1, 3 to 8, 10, 

 12, 23, 26 



14 

 

Geometric Series: 

 

A Geometric Series is the sum of the terms of a geometric 

sequence. 

 

Ex)   2, 8, 32, 128, …    Geometric Sequence 

 

2 8 32 128           Geometric Series 

 

The Partial Sum of a geometric series can be found by: 

 

 

  or   

 

  

 

  nS   sum of terms 

  a   value of the first term 

  r  common ratio 

  n   number of terms considered 

  nt   value of last term considered 

 

 

Ex)   Find the sum of the first 12 terms for the sequence given 

by 1 4 16 64 ...     

  

 1

1

n

n

a r
S

r





 

1

n
n

rt a
S

r
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Ex)   Determine the sum of the first 8 terms of the geometric 

series given below. 

 

 5 15 45 ...    
 

 

 

 

 

 

Ex)   Find the sum of each geometric series given below. 

 

 a)   3 6 12 24 ...          49152 98304        

 

 

 

 

 

 

 

 

 b)   
1 1 1 1

...     ...
3 9 27 19683
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Ex)   In a Scrabble tournament there are 256 entries. In round 

one of the tournament each of the entries are paired up to 

play the winner of each match then goes on to the second 

round of play with the losers of each match being 

eliminated. This process is then repeated in round two and 

so on until only two players remain for the final match. 

For this tournament, how many matches will be played 

and in how many rounds will this take? 

 

 

 

 

 

 

 

  

Now Try 

Page 53   #1 to 7, 9, 11,  

  16, 17 
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Infinite Geometric Series: 

 

The sum of an infinite list of numbers (an infinite series) will do 

one of two things: 

 

 Converge    Approach a specific value 

 

 Diverge    Approach positive or negative 

      infinity or bounce between 2 or 

      more values 

 

Ex)   State whether the following series are convergent or 

divergent. 

 

a)   2 2 2 2 2 2 2 ...         

 

 

 

 

 

b)   
1 1

8 4 2 1 ...
2 4
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An infinite geometric series will converge if 1 1r   . 

 

Proof:  
 1

1

n

n

a r
S

r





   sum of a geometric  

        series 

 

   

 

 

 

 

 

 

 

Ex)   If possible, find the sum of each series given below. 

 

a)   
1 1

1 ...
4 16

       b)   
1

9 3 1 ...
3

       

 

 

 

c)   
5 20 80

...
3 9 27
      d)   

3 3
3 ...

5 25
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Ex)   Express 0.35 as a fraction. 

 

 

 

 

 

 

 

 

 

Ex)   Express 2.421 as a fraction. 

 

 

 

 

 

 

 

 

Now Try 

Page 63   #1, 2, 3, 5, 6, 8,  

  9, 10, 11, 17 


