
Geometric Sequences 

 

Our textbook defines a geometric sequence as follows: 
A sequence is geometric if each term can be obtained from 
the previous one by multiplying by the same non-zero 
constant. 
 
In other words, the sequence { }

n
u  is geometric if 

0,1 ≠=+ ruru
nn

. [Note:  
n

ua =  in some textbooks]  

r  is called the common ratio and a  or 1u  is once again, the 

first term. 
 
Consider the following sequences: 
1, 5, 25, 125, 625,  …   Is this a geometric sequence?  
If it is a geometric sequence, then what is the value of r ? 
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6, 9, 13.5, 20.25, 30.375, 45.5625, … 
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Our textbook’s definition:   [page 44] 

 
 
Why are these sequences called “geometric”? 
Let candba ,,  be any three consecutive terms of a given 

geometric sequence.  [Think about right triangles now.] 
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 cab =
2   Which means that 

 acb ±=  So, ac  is the geometric mean 
 
Let’s see if this is true with our original geometric sequence 

1, 5, 25.  25,5,1 === cba .  Does ?
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=  This is true statement.  Yay! 

Notice that the value of r  is the value of the geometric 
mean. 
 
Let’s consider Example 6 on page in our textbook: 

 
 
Show that the sequence ...,375.3,5.4,,8 −−6  is geometric 

and hence find the 10th term, 10u , as a decimal. 

 



Let’s first show that the sequence is geometric.  Remember 
that you must justify and that simply using your TI is not 
considered justification. 
 
Let 5.4,6,8 =−== candba  
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 This is true.  Our geometric mean = - 0.75 

Hence, 75.0−=r  and 81 == au  

 
Let’s use our handy formula to find the general term!   
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Now we need to find the tenth term, 10u  

Once again, our handy formula will help. 
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If you want to, you can check our solutions with a TI. 



 
 

Now let’s look at Example 7 on page 46. 

 
 
You try page 46 #6c 
Find k  given that the following are consecutive terms of a 
geometric sequence:   kkk 9,8, +  

 
 
 
 
 
 
 
 



Find the following: 
(a) the value of the 6th term of the geometric sequence 
whose 3rd term is 15 and whose 4th term is 12. 
(b)  the value of the first term 
 
We know that 153 =u  and 124 =u  

We also know that 2
3 aru =  and 3

4 aru =  

Then if we do an neat algebraic trick, we can find r . 
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Now we can find the first term, 1uora .  Since 2
3 aru = , 

then    
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Hence,   
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1 == ua  and our general term is 
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We can easily find the 6th term now! 
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 Let’s consider Example 8 on pages 46, 47 

 

 
 
 
A real-life application of geometric sequences – Compound 
Interest  [Remember, with compound interest, you earn 
interest on your previous interest.] 
 
You invest $1000 in the bank.  You plan on leaving the 
money in the bank for 4 years [the time  you will be 
college]  You are paid 5% compound interest. 
 
At time 0=t  you have $1000. 



At time 1=t  [after one year] you will have 
=)05.1)(1000($ $1050 

At time 2=t  [after two years] you will have 
( ) =)05.1(1050$ $1102.50 which can be obtained by 

( ) )05.1)(05.1(1000$  or ( ) 2)05.1(1000$  

At time 3=t [after 3 years] you will have  
( )( ) =05.150.1102$  $1157.63 which can be obtained by 

( ) 3)05.1(1000$  

At time 4=t  [after four years] you will have 
( )( ) 51.1215$05.163.1157$ =  which can be obtained by 

( )( )4
05.11000$  

 
This is just a geometric sequence with the first term being 
our initial investment and our ratio being our “growth 
multipler” 
 

Our general term will be 1)05.1)(1000( −
=

n

n
u  for 

...,3,2,1=n  

Note:  This looks different than the tr
PeA =  formula you 

learned for compound interest in Pre-Calculus. 
 
Let’s look at some examples from our textbook: [page 48] 



 
 
In this case, 07.150001 == randu  so our general term is 
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The amount of interest earned is  
$6553.98 - $5000=$1553.98 
 

 
 
 



Let’s look at page 49 #15. 
How much money must be invested now if you require 
$20000 for a holiday in 4 years’ time and the money can be 
invested at a fixed rate of 7.5% p.a. compounded annually? 
[I want to go on “holiday” with this person.] 
 
We know that 20000$5 =u  and 075.1=r  
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Hence,  $14976.01 is the approximate amount of 
money that you will need to invest in order to go on a 
fabulous $20000 holiday in four years. 
 
If time, then do the “bunny problem” on page 50. 



 
 
Some things to note: 
You can’t have a “partial” bunny. 
This would probably be a non-calculator problem but you 
might be required to solve algebraically [using logs]. 
 
Homework:  page 46 #1, 3, 5, page 47 #7a, 7b, 7c, 8a, page 
49 #9, 11, 17, page 50 #19 
 
 
 



 

 

 
 

 
 

 

 

 

 

 


