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SIGMA NOTATION                                 

OUTCOMES: 

Sigma notation 

INTRODUCTION: 

𝑺𝒏 =
𝒏

𝟐
[𝟐𝒂 + 𝒅(𝒏 − 𝟏)] -  ARITHMETIC SERIES 

𝑺𝒏 =
𝒂(𝟏−𝒓𝒏)

𝟏−𝒓
   𝒐𝒓   𝑺𝒏 =

𝒂(𝒓𝒏−𝟏)

𝒓−𝟏
 – GEOMETRIC SERIES  

The Greek Letter sigma ∑   

Sigma is the capital letter S in the Greek alphabet. It signifies that we 
are dealing with the sum of the indicated terms of a SERIES. 

∑ 𝐆𝐞𝐧𝐞𝐫𝐚𝐥 𝐭𝐞𝐫𝐦 (𝐓𝐩)

𝐖𝐞 𝐞𝐧𝐝 𝐰𝐢𝐭𝐡 𝐩=𝟔
𝟔

𝐩=𝟐
𝐖𝐞 𝐬𝐭𝐚𝐫𝐭 𝐰𝐢𝐭𝐡 𝐩=𝟐

 

 

∑ 𝐓𝐤 = 𝐓𝟏 + 𝐓𝟐 + 𝐓𝟑+. . . +𝐓𝐧 = 𝐒𝐧

𝐧

𝐤=𝟏

 

 

𝐧 = 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐭𝐞𝐫𝐦𝐬 
𝐧 = 𝐭𝐨𝐩 − 𝐛𝐨𝐭𝐭𝐨𝐦 + 𝟏 
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1. Evaluate/expand the following: 

a)  
∑  (3𝑡 − 1)

90

𝑡=0

 

𝑇1 = 3(0) − 1 = 0 − 1 = −1 

𝑇2 = 3(1) − 1 = 3 − 1 = 2 

𝑇3 = 3(2) − 1 = 6 − 1 = 5 

THE LAST TERM IS 𝑇𝐿𝐴𝑆𝑇 = 3(90) − 1 = 270 − 1 = 269 

−1 + 2 + 5 … + 269 

b)  
∑  (7 − 12𝑘)

12

𝑘=0

 

𝑇1 = 

𝑇2 = 

𝑇3 = 

THE LAST TERM IS 𝑇𝐿𝐴𝑆𝑇 = 

7 − 5 − 17 … . −137 

c)  
∑  2𝑟

5

𝑟=2

 

𝑇1 = 

𝑇2 = 

𝑇3 = 

THE LAST TERM IS 𝑇𝐿𝐴𝑆𝑇 = 

4 + 8 + 16+. . .32 

2. Determine 𝑛 in each series: 
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a)  
∑ ( 

5𝑟

4
) = 150

𝑛

𝑟=1

 

𝑇1 =
5(1)

4
=

5

4
 

𝑇2 =
5(2)

4
=

10

4
=

5

2
 

𝑇3 =
5(3)

4
=

15

4
 

𝑎 =
5

4
 

𝑑 =
5

4
 

𝑆𝑛 =
𝑛

2
[2𝑎 + 𝑑(𝑛 − 1)] 

150 =
𝑛

2
[(2 ×

5

4
) +

5

4
(𝑛 − 1)] 

150 =
𝑛

2
[
5

2
+

5

4
𝑛 −

5

4
] 

150 =
𝑛

2
(
5

4
+

5

4
𝑛) 

150 =
5𝑛

8
+

5𝑛2

8
 

1200 = 5𝑛 + 5𝑛2 

240 = 𝑛2 + 𝑛 

0 = 𝑛2 + 𝑛 − 240 

0 = (𝑛 + 16)(𝑛 − 15) 

𝑛 can only be a positive whole number, ∴ 𝑛 = 15 
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b)  
∑  (22 − 3𝑟) = 44

𝑛

𝑟=1

 

𝑇1 = 19 

𝑇2 = 16 

𝑇3 = 13 

𝑎 = 19 

𝑑 = −3 

44 =
𝑛

2
[2(19) − 3(𝑛 − 1)] 

88 = 𝑛[38 − 3𝑛 + 3] 

88 = −3𝑛2 + 41𝑛 

0 = −3𝑛2 + 41𝑛 − 88 

0 = 3𝑛2 − 41𝑛 + 88 

USE THE FORMULA 

𝑛 can only be a positive whole number, ∴ 𝑛 = 11 

c)  
∑ 3( 2)𝑘−1 = 381

𝑛

𝑘=1

 

3. Write the following series in sigma notation: 5 + 8 + 11 + 14 +
17 

First calculate the general term for the series where: 𝑎 = 5 and 𝑑 = 3 

Hence: 

𝑇𝑛 = 𝑎 + (𝑛 − 1)𝑑 
𝑇𝑛 = 5 + (𝑛 − 1)3 
𝑇𝑛 = 5 + 3𝑛 − 3 
𝑇𝑛 = 3𝑛 + 2 
Write the formula now in sigma notation: 

∑ 3𝑛 + 2

?

𝑛=?
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Bottom value is the first term 
which is equal to 5. 
3𝑛 + 2 = 5 
𝑛 = 1 

Top value is the last term which is 
equal to 17. 
3𝑛 + 2 = 17 
𝑛 = 5 

∑ 3𝑛 + 2

5

𝑛=1

 

4. Expand and then calculate 

∑ 3(−2)𝑟−1

15

𝑟=3

 

𝑇1 = 3(−2)𝑟−1 = 3(−2)3−1 = 3(−2)2 = 12 

𝑇2 = −24 

𝑇3 = 48 

The last term is equal 49152 
𝑎 = 12 
𝑟 = 2 
𝒏 = 𝟏𝟓 − 𝟑 + 𝟏 = 𝟏𝟑 
𝑆𝑛 =? 

𝑆𝑛 =
𝑎(𝑟𝑛 − 1)

𝑟 − 1
 

𝑆13 =
12(213 − 1)

2 − 1
 

𝑆13 = 98 292 

HOMEWORK ACTIVITY 

1 Determine the value of the following. 

∑(2𝑟 + 5)

10

𝑟=0
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2 Write the following in sigma notation 7 + 10 + 13+. . +25 

3 Write 5 + 8 + 11 + 14 + 17 + 20 + 23 + 26 + 29 in sigma 
notation. 

4 Find the sum of the following: 

a)  
∑ 128 (

1

2
)

𝑛−13

𝑛=1

 

b)  
∑(−3)𝑘

4

𝑘=0

 

c)  
∑(5 − 2𝑎)

50

𝑎=2

 

5 Determine 𝑚 in the following arithmetic series:  

∑(1 − 3𝑖) = −671

𝑚

𝑖=0

 

6 Given the arithmetic series: −7 − 3 + ⋯ + 173 

a)  How many terms are there in the series? 

b)  Calculate the sum of the series. 

c)  Write the series in sigma notation. 

7 Given: ∑ 3(2)1−𝑘 = 5,8125𝑛
𝑘=1 . Calculate the value of 𝑛.        

 


