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A sequence is a list of numbers in a certain order. Each number 

in a sequence is called a term.  

ARITHMETIC SEQUENCES  

An arithmetic sequence is a sequence of numbers each of 

which, after the first, is obtained by adding to the preceding 

number a constant number called the common difference. 

 

Examples: 

3, 8, 13, 18, 23,... is an arithmetic sequence because each term 

is obtained by adding 5 to the preceding number. The common 

difference is 5. 

 

3 is the a1 term (the first term), 8 is the a2 term (second term) 

and so on. 

  

 



If the initial term of an arithmetic sequence is a1 and the 

common difference of successive members is d, then: 

 a2 = a1 + d 

 a3 = a2 + d = a1 + 2d 

 a4 = a3 + d = a1 + 3d 

 

So, we get the General Expression, the nth term,  for solving 

arithmetic sequences:  

 

   an = a1 + ( n – 1 )d 

   

where: 

  a1 = the first term of the sequence 

  d = common difference  

 



You can obtain it using  

 

   d = an - an-1    

         or   

         n = number of terms 

         an = nth term (term occupying the nth place) 

  

 Example: 

  

Given the arithmetic sequence 11, 7, 3,... find the 301st term, 

a301 

 

Using the formula   an = a1 + ( n – 1 )d 

 

          a301= 11 +  ( 301 – 1 ) · ( - 4 ) = - 1189 

 

 



Exercises: 

Write the general expression to describe the sequence -3, -6, -9, -

12,...  

 

 

 

Write an expression to describe the sequence -7, -6, -5, -4,... Use n 

to represent the position of a term in the sequence, where n=1 for 

the first term. 

 

 

 

Given the arithmetic sequence in which a2= 7 and a6= - 5, obtain 

the three first terms of the sequence. Hint: First, calculate d. 

 

 



GEOMETRIC SEQUENCES  

 

A geometric sequence is a sequence of numbers each of which, after the first, is 
obtained by multiplying the preceding number by a constant number called the 
common rate. 

 Look at this: 

a1 
a2 = a1·r 
a3 = a2·r = a1·r

2 
a4 = a3·r = a1·r

3 
... 

So, we get the General Expression, nth term,  for solving arithmetic sequences:  
 
   an = a1 · r 

n-1 

 

  where: 

 a1 = the first term of the sequence 
 r = common rate 
 n = number of terms 
 an = nth term 

 

3, 6, 12, 24, 48,... is a geometric sequence because each term is obtained by 
multiplying the preceding number by 2.  

 



You can obtain it using  

   r = an / an-1    

         or   

         n = number of terms 

         an = nth term (term occupying the nth place) 

 

Example 1:  

Given 27, -9, 3, -1, ... find an and a8 , applying the nth term  

    an = a1 · r 
n-1    

 

 



Example 2: Given a geometric sequence with  

      a2 = - 10 and 

       a5 = - 80, find an 

 

  an = a1 · r 
n-1   so we need to find a1 

 

To find it we use the next system of equations: 

   solving by substitution: 

 

 

and   a1= - 5 

 

That is   an= - 5 ·2n-1 



Exercises:  

1. Given a geometric sequence where a1= 5 and a4= 320, obtain the 

general expression to calculate any term. 

 

 

2.  Find the first four terms of the sequence an = 4n - 3, where n 

represents the position of a term in the sequence. Start with n=1. 

  

  

  

3. Find the first four terms of the sequence 2n, where n represents 

the position of a term in the sequence. Start with n=1. 

  

  

 



Word problems 

  

1) You visit the Grand Canyon and drop a penny off the edge of a 
cliff. The distance the penny will fall is 16 feet the first second, 48 
feet the next second, 80 feet the third second, and so on in an 
arithmetic sequence. What is the total distance the object will fall 
in 6 seconds? 

 an = a1 + ( n - 1) d 
 
 an = 16 + ( 6 – 1 ) 32 = 176 
 

 

 

 
 The 6th term is 176. Now we are ready to find the sum: 

 
 

  



2) After knee surgery, your trainer tells you to return to your 

jogging program slowly. He suggests jogging for 12 minutes 

each day for the first week. Each week thereafter, he 

suggests that you increase that time by 6 minutes per day. 

How many weeks will it pass before you are up to jogging 60 

minutes per day? 

 



Find the sum of the first 20 terms of the 

sequence 

 4, 6, 8, 10, ... 

 

 

This is an arithmetic sequence with a common 

difference of 2. 

To find the sum, we need to know the last term 

(the 20th term). 

   
 

 
Now we are ready to 

find the sum: 

    



Find the sum of the sequence 

   -8, -5, -2, ..., 7 

This is an arithmetic sequence with a common difference of 3. 

To find the sum we need to know how many terms are in this 

sequence. 

 

 

 

Now, we are ready to find the sum: 



This sequence is geometric.  The common 

ratio is 

Find the 9th term of the sequence 



Insert three geometric means between 1 and 81. 

 

Draw a model to see the problem: 

         1, ____, ____, ____, 81 

There are 5 terms.  We need to find the common ratio. 

 

Fill in the model: 

1,  3,  9,  27,  81 

 

 



Find a6 for an arithmetic sequence where a1 = 3x+1 

and d = 2x+6. 



A display of cans on a grocery shelf consists of 20 

cans on the bottom, 18 cans in the next row, and 

so on in an arithmetic sequence, until the top 

row has 4 cans.  How many cans, in total, are in 

the display? 



The cans create a sequence:  20, 18, ..., 4 with a common 

difference of -2. 

 

We need to know how many rows are in the display. 

  

Now, we can find the total: 

 

 

     

     

     

    There are 108 cans 



How many terms of the arithmetic sequence -3, 

2, 7, ... must be added together for the sum of 

the series to be 116? 



We don't know the number of terms, or the last term. 

 

We can express the last term. 

 



Now, combine the two formulas. 



Which of the following choices is the formula 

for the nth term of the sequence 

54, 18, 6, ... ? 

 

 


