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Geometric Series 
Part I – a & r 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Geometric Sequences:  
 
 
 
 
 
 
 

• The common ratio is a number (or variable) that you multiply a term 
by in order to get the next term.  

 

• The common ratio must be the same for all terms, otherwise the 
sequence is not geometric.  

 

• The common ratio can be found by dividing a term by the previous term. 
 
 

Example 1: Which of the following sequences are geometric?  
State the a & r values for those which are. 
 

a) 3, 6, 9, 12…   Not geometric (Adding 3, not multiplying) 
 
b) 2, 4, 8, 16, … a = 2, r = 2 
 

c) 12, 3, 
3
4

, …    a = 12, r = 
1

 

 

2, 4, 8, 16, 32…  

a = First Term 
R = Common Ratio 

 
The common ratio 

is what you multiply
a term by in order to arrive 

at the next term. 
 

For example, in the sequence 
27, 9, 3, … the common ratio 

is 1/3 since multiplication by 
one third will bring you to 

the next term. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4
 
d) x, 2x, 3x …    Not geometric (Adding x, not multiplying) 
 

e) 5 10 20, , ...
3 9 27

   
5 2

a = ,r =
3 3

 
 
 

 
 
Questions:  
 

1) 81, 27, 9…          
2) 4, 8, 16 …            
3) 14, 7, 7/2, …         
4) x-3, 9-3x, 9x-27 …     

5) 2 4 8, , ...
5 5 5

     

6) 3,     

Answers: 

1) a = 81, r = 
1

3
 

2) a = 4, r = 2 
3) a = 14, r = ½ 
4) a = x-3, r = -3 

5) a = 
2

5
, r = 2 

6) a = 3, r = 3  

7) a =
1

x
, r = x2  

 

3 3,9...

7) 31,x,x ...
x
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Geometric Series 
Part II – General Term 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

General Term: The general term is an algebraic expression  
that allows you to find the value of any term.  
 
 
 
 
 
 
 
 
 
 
The formula used to find any term in the sequence is:  n-1

nt = ar
 

Example 1: Find the common ratio for the following and state the value of t12

 
                            a) 5, 10, 20… 
 
 
 
 
 
 
 
 
 
 
 
 
Questions: 
 
1) 5, 10, 20…                  tn, t9 
 
2) 6000, 3000, 1500…    tn, t6 
 

3) 4 16 64, , ...
7 35 125

               tn, t11 

 

4) 2 4-                   t

 

n represents the term position 
tn represents the value of the nth term 

 

 

 

4 6 9
b)   , , ...

7 7 7
 

 

÷

•

4
a =

7

6 4
r = ÷

7 7

6 7
r = ×

7 4

3
r =

2

 
÷

a = 5

r = 10  5

r = 2

 
1

1

12 1

12

12

4 3
7 2

4 3
7 2
49.43

n
n

n

n

t ar

t

t

t

−

−

−

=

⎛ ⎞= ⎜ ⎟
⎝ ⎠

⎛ ⎞= ⎜ ⎟
⎝ ⎠

=

 
1

1

12 1
12

12

5(2)

5(2)
10240

n
n

n
n

t ar

t

t
t

−

−

−

=

=

=
=

 

Answers: 

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠

1)

2)

3)

4)

5)

n-1
n 9

n-1

n 6

n-1

n 11

n-1

n 10

2 n-1 10
n 9

 t = 5(2)       t =1280

1t = 6000       t =187.5
2

4 4t =      t = 0.06136
7 5

2t = -1 -       t = 0.02601
3

 t = 2x (2x)       t = 512x

 

 
 
 
 

1, ,- ...
3 9

4,4x ,8x

n, t10 

 
5) 2x                 t2 3

n, t9 
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Geometric Series 
Part III – Algebraic Methods 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example 1: If   and 3t = 1 8
1

t =
32

  ,  find the general term. 
Write the sequence as follows:  

__ , __, 1 , __, __, __, __, 1
32

  

 
 
 
 
 
 
 

Example 2: Insert two geometric means between 4 and 
27
32

 

 

 
 
 
 
 
 
 
 
 
 

Example 3: If  2a - 2, and 2a + 2, and 5a + 1 form a geometric sequence, 
determine the value of each of the terms to the nearest hundredth. 
 
 
 

Now use the value of r  
to finish the sequence 

 

1 1 1 1
2,1, , , , ,

2 4 8 16

Use: a = 1, t6 = 1/32, n = 6 
in the formula tn = arn-1 

 

                
( )=

n-1
n

6-1

5

5

5

t = ar

1
1 r

32  

 
 
 
 
 
 
 
 
 
 
 

8 16 32
4, , ,

3 9 27
 

2a - 2, 2a + 2, and 5a + 1 
 

a = -1/3  gives:  ,8 4 2
- ,  -
3 3 3

a = 3 gives: 4, 8, 16 

1= 32r
1

= r
32

1
r =

32
1

r =
2

1
4,

32
 

 

If a = 4 and r = 1  
2

 
The general term is:  

⎛ ⎞
⎜ ⎟
⎝ ⎠

n-1

n

1
t = 4

2
   

Find an equation using:  

a = 4 , t4 = 
32

27
   and    n = 4 

 

3r

r

=

=

n-1
n

4-1

3

3

t = ar

32
= 4r

27
32 =108r
32

108
32

r =
108

2
3

 

Now that you know the common ratio,  
fill in the rest of the sequence  

( )( ) ( )(

( )( )

)
2 2

2

2

Divide both sides by 2

2a +2 5a +1
=

2a - 2 2a +2
2a + 2 2a + 2 = 2a - 2 5a +1

4a +8a + 4 =10a - 8a - 2

0 = 6a -16a - 6    

0 = 3a - 8a - 3

0 = 3a +1 a - 3

1
a = - ,3

3

 

If the terms form a 
geometric sequence, the 
common ratio will be the 
same.  
 
Recall that you find a 
common ratio by dividing a 
term by the previous term.  
 
As a result,  

t t2 3=
t t21

 

Cross multiply and then 
solve the quadratic by 
graphing and finding the  
x - intercepts.  

Plug each of the solutions 
into the sequence and 
obtain actual numbers. 

Treat 1 
like it’s 
the first 
term 

If 1 is 
considered th
first term
then 1/32 is 
the sixth term

e 
, 

. 
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Geometric Series 
Part III – Algebraic Methods 

 
 
 
 
 
 
 
 
 
 
 

Questions: 
 

1) If t4 =  54  and t7 = 1458   find the value of t9       
 
 
 
 
 

2) If   and 5t = 4 8
32t =

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

27    find the value of t9             

 
 
 
 
 

3) Insert three geometric means between 8 and 1
32

             

 

 

 

 

 

4) Insert two geometric means between 3 and 81
8

                

 
 
 
 
 
 
5) If  2x - 2, 2x + 4, and 7x - 4 form a geometric  
sequence, determine the value of each of the terms. 
 

Answers: 
 
1) 13122 
 

9
2 62) r = , t =
3 8

4
1

 

 
3)  r = 1/4 

     The sequence is 18,  , ,
32

1 12 ,
2 8

 

4)   
3r =   2

81The sequence is 3, ,
8

9 27,
2 4

 
5)   For x = 4: 
      The terms are 6, 12, 24 
 

      For x = 
1

- : 

 
 
 
 
 
 
 5

      The terms are 
12 18 27

- , , -
5 5 5

  
 
 


