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Sequences & Series 
Sequence: 𝑎1, 𝑎2, 𝑎3, … 

Series: 𝑎1 + 𝑎2 + 𝑎3 + ⋯ 

Arithmetic Sequences & Series 

Common difference: 𝑑 

𝒏th term:  

𝒂𝒏 = 𝒂𝟏 + (𝒏 − 𝟏)𝒅 

Example: Find the 𝑛th term of the sequence 

10, 6, 2, −2, … 

𝑎1 = 10,  𝑑 = 6 − 10 = −4 

𝑎𝑛 = 10 − 4(𝑛 − 1) = −4𝑛 + 14 

 Recursive formula: 
 𝒂𝟏 = 𝒂𝟏 & 𝒂𝒏 = 𝒂𝒏−𝟏 + 𝒅 

Example: List the first four terms of the sequence 
where 𝑎1 = 19 & 𝑎𝑛 = 𝑎𝑛−1 − 5. 

𝑎1 = 19                     𝑎3 = 𝑎2 − 5 = 9 

𝑎2 = 𝑎1 − 5 = 14      𝑎4 = 𝑎3 − 5 = 4 

Sum of the first 𝒏 terms: 

𝑺𝒏 =
𝒏

𝟐
(𝒂𝟏 + 𝒂𝒏) 

Example: 
7 + 13 + 19 + 25 + ⋯ + 145 = ? 

𝑎1 = 7 𝑑 = 13 − 7 = 6 

145 = 7 + 6(𝑛 − 1) ⇒ 𝑛 = 24 

𝑆24 =
24

2
(7 + 145) = 1824  

Geometric Sequences & Series 

Common ratio: 𝑟 

𝒏th term: 

 𝒂𝒏 = 𝒂𝟏(𝒓)𝒏−𝟏 

Example: Find the 𝑛th term of the sequence 12, 4,
4

3
,

4

9
, …  

𝑎1 = 12 , 𝑟 =
4

12
=

1

3
  ⇒ 𝑎𝑛 = 12 (

1

3
)

𝑛−1
   

Recursive formula: 

 𝒂𝟏 = 𝒂𝟏 & 𝒂𝒏 = 𝒂𝒏−𝟏 ⋅ 𝒓 

Example: List the first four terms of the sequence 
where 𝑎1 = 5 and 𝑎𝑛 = −2𝑎𝑛−1. 

        𝑎1 = 5                   𝑎3 = −2𝑎2 = 20         

𝑎2 = −2𝑎1 = −10 𝑎4 = −2𝑎3 = −40 

Sum of the first 𝒏 terms: 

𝑺𝒏 =
𝒂𝟏(𝟏 − 𝒓𝒏)

𝟏 − 𝒓
  if  𝒓 ≠ 𝟏  

Example: Find the sum of the first ten terms of 
the series 6 − 12 + 24 − 48 + ⋯ 

𝑎1 = 6,  𝑟 =
−12

6
= −2  

𝑆10 =
6(1 − (−2)10)

1 − (−2)
= −2046 

Sum of infinitely many terms: 

𝑺∞ =
𝒂𝟏

𝟏 − 𝒓
 if |𝒓| < 𝟏 

(The series diverges if |𝑟| ≥ 1.) 

Example: 8 + 2 +
1

2
+

1

8
+ ⋯ = ? 

𝑎1 = 8,  𝑟 =
2

8
=

1

4
 

𝑆∞ =
8

1 − 1/4
=

8

3/4
=

32

3
 

 


