
Arithmetic Series



Types of sequences

2, 5, 8, 11, 14, …
+3 +3 +3 This is a:

Arithmetic Series?

Geometric Series?3, 6, 12, 24, 48, …
×2 ×2 ×2

common difference 𝑑

common ratio 𝑟

?

?

1, 1, 2, 3, 5, 8, …
This is the Fibonacci Sequence. The 
terms follow a recurrence relation
because each term can be generated 
using the previous ones.

?



𝑛th term of an arithmetic sequence

We often use 𝑎 to denote the first term. Recall that 𝑑 is the difference between 
terms, and 𝑛 is the position of the term we’re interested in.

1st Term 2nd Term 3rd Term 𝑛th term. . .

𝑎 𝑎 + 𝑑 𝑎 + 2𝑑 𝑎 + (𝑛 − 1)𝑑? ? ? ?

𝑈! = 𝑎 + 𝑛 − 1 𝑑

. . .



𝑛th term of an arithmetic sequence

Find the requested term of the following sequences.

2, 5, 8, 11, 14, 17, … 100th term 𝑎 = 2, 𝑑 = 3, 𝑛 = 100
𝑈!"" = 299

5𝑥, 𝑥, −3𝑥,−7𝑥,… 20th term 𝑎 = 5𝑥, 𝑑 = −4𝑥, 𝑛 = 20
𝑈#" = −71𝑥

? ? ?
?

? ? ?
?



𝑛th term of an arithmetic sequence

Give that the 3rd term of an arithmetic series is 20 and the 7th term is 12. Find

a) The first term. 24
b) The 20th term. −14

?
?



Exercises

The first term of an arithmetic sequence is 14. If the fourth term is 32, find the 
common difference.

𝒅 = 𝟔

For which values of 𝑥 would the expression −8, 𝑥! and 17𝑥 form the first three 
terms of an arithmetic series.

𝒙 =
𝟏
𝟐 , 𝒙 = 𝟖

?

?

X

Y



The number of terms

1, 3, 5, 7, 9, … , 111

2, 4, 6, 8, 10, … , 112

1, 2, 3, 4, 5, … , 56
So there are 56 terms.

?

?



The number of terms
How many terms? 

5, 10, 15, 20, … , 200 𝑛 = 40
11, 16, 21, 26, … , 151 𝑛 = 29
5, 9, 13, 17, … , 409 𝑛 = 102

1

2

3

?
?
?



Sum of the first 𝑛 terms of a sequence.

𝑈2 = 𝑎 + 𝑛 − 1 𝑑 𝑆2 =
𝑛
2
2𝑎 + 𝑛 − 1 𝑑

𝒏th term sum of first 𝒏 terms

?

Let’s prove it!



Sum of the first 𝑛 terms of a sequence.
Find the sum of the first 30 terms of the following arithmetic sequences…

1 2 + 5 + 8 + 11 + 13… 𝑆"# = 1365

100 + 98 + 96 +⋯ 𝑆"# = 2130

𝑝 + 2𝑝 + 3𝑝 +⋯ 𝑆"# = 465𝑝

2

3

?
?

?



Sum of the first 𝑛 terms of a sequence.

Find the least number of terms for the sum of 
4 + 9 + 14 +⋯ to exceed 2000.



Question 1



Question 2



Question 3



Question 4


