
Write the first  terms 5 of the sequence

𝑡ଵ = 2, 𝑑 = 3

𝑡ଶ = 2, 𝑡ହ = −4

4 − 1 = 3   2 + 3𝑑 = −4
−2              − 2
           3𝑑 = −6

           
3𝑑

3
⎯⎯⎯= −

6

3
⎯⎯

             𝑑 = −2

4, 2, 0, −2, −4

2,5,8,11,14

𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑
𝑡ଶ = 𝑡ଵ + (2 − 1)𝑑
 2 = 𝑡ଵ + 𝑑

 𝑡ଵ = 2 − 𝑑

𝑡ଵ = 2 − (−2)
𝑡ଵ = 4

OR
Systems of Equations

_____ , _____ , ______ , ______ , _____
𝑡ଵ            𝑡ଶ            𝑡ଷ             𝑡ସ            𝑡ହ

2

+3

_____ , _____ , ______ , ______ , _____
𝑡ଵ            𝑡ଶ            𝑡ଷ             𝑡ସ            𝑡ହ

2                                         − 4

+𝑑 +𝑑 +𝑑

𝑡ଶ = 2, 𝑡ହ = −4

  𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑
  𝑡ହ = 𝑡ଵ + (5 − 1)𝑑
−4 = 𝑡ଵ + 4𝑑

−4 = (2 − 𝑑) + 4𝑑
−4 = 2 + 3𝑑
   𝑑 = −2

−𝑑

𝐿𝑜𝑔𝑖𝑐

𝑡଻ = 26, 𝑡ଽହ = 378

95 − 7 = 88   26 + 88𝑑 = 378
−26                − 26
              88𝑑 = 352

             
88𝑑

88
⎯⎯⎯⎯=

352

88
⎯⎯⎯

                  𝑑 = 4

2 + 3 = 5
5 + 3 = 8
…

26 − 4 = 22
22 − 4 = 18
18 − 4 = 14
14 − 4 = 10
…

2 − 2 = 0
0 − 2 = −2
…
2 + 2 = 4

2,6,10,14,18

 𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑
 𝑡଻ = 𝑡ଵ + (7 − 1)(4)
26 = 𝑡ଵ + 24

𝑡ଵ = 2

OR
𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑
𝑡ଶ = 2 + (2 − 1)(4)

𝑡ଶ = 6

𝐿𝑜𝑔𝑖𝑐

      𝑡ଵ= 1𝑠𝑡 𝑡𝑒𝑟𝑚 (𝑎𝑘𝑎: "a or u1")
      d = 𝑐𝑜𝑚𝑚𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 
     𝑡௡= 𝑡𝑒𝑟𝑚 𝑛, 𝑒𝑣𝑒𝑟𝑦 𝑡𝑒𝑟𝑚
     𝑛 = 𝑇𝑒𝑟𝑚 #, 𝑜𝑟 # 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠

𝑛 = 1    𝑛 = 2    𝑛 = 3     𝑛 = 4     𝑛 = 5   

_____ , _____ , ______ , ______ . _____4            2             0          − 2        − 4

_____ , _____ , ______ , ______ . _____2            6          10           14             18

  𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑
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𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑

General term formula

𝑡ଵ = 2

𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒕𝒆𝒏𝒕𝒉 𝒕𝒆𝒓𝒎 𝒕𝟏𝟎?

𝑡௡ = 3𝑛 − 1
𝑡ଵ଴ = 3(10) − 1
𝑡ଵ଴ = 29

𝟓𝟑 𝒊𝒔 𝒘𝒉𝒂𝒕 𝒕𝒆𝒓𝒎, 𝒕𝒏 = 𝟓𝟑, 𝒏 =? 

  𝑡௡= 3𝑛 − 1
53 = 3𝑛 − 1
+1            + 1
54 = 3𝑛
54

3
⎯⎯⎯=

3𝑛

3
⎯⎯⎯

𝑛 = 18

𝑑 =  𝑡௡ − 𝑡௡ିଵ

𝑑 = 8 − 5

𝑑 = 3

𝑑 =  𝑡௡ − 𝑡௡ିଵ

𝑑 = 5 − 2

𝑑 = 3

2   , 5   ,  8   ,____ ____ ____                   
𝑡ଵ 𝑡ଶ 𝑡ସ

+3+3

𝑑 =  𝑡௡ − 𝑡௡ିଵ

____                   
𝑡ଷ

____                   
𝑡ଵ଴

____                   
𝑡௡

…  …..

Arithmetic: d must always be the same

Remember: You could have also added the common difference repeatedly

? ? 53

𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑮𝒆𝒏𝒆𝒓𝒂𝒍 𝒕𝒆𝒓𝒎 𝒕𝒏 =?

𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑
𝑡௡ = 2 + (𝑛 − 1)3
𝑡௡ = 2 + 3𝑛 − 3
𝑡௡ = 3𝑛 − 1

𝐶ℎ𝑒𝑐𝑘 𝑦𝑜𝑢𝑟 𝑎𝑛𝑠𝑤𝑒𝑟: 
2,5,8,11,14,17,20,23,26,29

𝐶ℎ𝑒𝑐𝑘 𝑦𝑜𝑢𝑟 𝑎𝑛𝑠𝑤𝑒𝑟:
 2,5,8,11,14,17,20,23,26,29,32,35,28,41,44,47,50,53

𝑇ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚
𝑝𝑙𝑢𝑠 n 

ᇱ − 1ᇱ 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑠

A term subtracted by  the term before it

𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑
𝑡ଵ଴ = 2 + (10 − 1)3
𝑡ଵ଴ = 2 + 27
𝑡ଵ଴ = 29

Or, Start from beginning

Difference

𝑡௡ =  ? 𝑡ଵ଴ =  ? 𝑡௡ =  53, 𝑛 = ? 𝑑 = ?

_____ , _____ , ______ … ______ … _____

𝑛 = 1      𝑛 = 2     𝑛 = 3  𝑛 = 4     𝑛 = 10        𝑛 = ?  

𝑡௡ିଵ = 𝑡𝑒𝑟𝑚 𝑏𝑒𝑓𝑜𝑟𝑒 𝑡௡
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𝑠௡ =
𝑛

2
⎯⎯(𝑡ଵ + 𝑡௡)

𝑠ଵଶ =
12

2
⎯⎯⎯(2 + 𝑡ଵଶ)

𝑠ଵଶ = 6(2 + 35)
𝑠ଵଶ = 222

𝑡ଵ = 2

 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒕𝒘𝒆𝒍𝒗𝒆 𝒕𝒆𝒓𝒎𝒔 𝒔𝟏𝟐? 𝒔𝟏𝟐 =? , 𝒏 = 𝟏𝟐.

𝑡௡ = 3𝑛 − 1
𝑡ଵଶ = 3(12) − 1
𝑡ଵଶ = 35

𝑠௡ =
𝑛

2
⎯⎯(2𝑡ଵ + (𝑛 − 1)𝑑)

Sum of "𝑛" terms 
formula: if 𝑡௡ is known.

Sum of "𝑛" terms 
formula: if 
𝑡௡ is not known.

𝑠௡ =
𝑛

2
⎯⎯(2𝑡ଵ + (𝑛 − 1)𝑑)

𝑠ଵଶ =
12

2
⎯⎯⎯(2(2) + (12 − 1)3)

𝑠ଵଶ = 6(4 + (11)3)
𝑠ଵଶ = 6(4 + 33)
𝑠ଵଶ = 6(37)
𝑠ଵଶ = 222

OR
𝑠௡ =

𝑛

2
⎯⎯(𝑡ଵ + 𝑡௡)

𝐶ℎ𝑒𝑐𝑘 𝑦𝑜𝑢𝑟 𝑎𝑛𝑠𝑤𝑒𝑟: 
2 + 5 + 8 + 11 + 14 + 17 + 20 + 23 + 26 + 29 + 32 + 35 = 222

𝑠ଵଶ = ? 𝑠௡ = 𝑠𝑢𝑚 𝑜𝑓 𝑛 𝑡𝑒𝑟𝑚𝑠

2   , 5   ,  8   ,____ ____ ____                   
𝑡ଵ 𝑡ଶ 𝑡ସ

+3+3

____                   
𝑡ଷ

____                   
𝑡ଵଶ

…  
? ?

𝑛 = 1      𝑛 = 2     𝑛 = 3  𝑛 = 4     𝑛 = 12  

𝑑 =  𝑡௡ − 𝑡௡ିଵ

𝑑 = 8 − 5

𝑑 = 3

𝑑 =  𝑡௡ − 𝑡௡ିଵ

𝑑 = 5 − 2

𝑑 = 3
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Write the first  terms 5 of the sequence

𝑡ଵ = 2, 𝑟 = 3 𝑡ଶ = 4, 𝑡ସ = 16

𝑡ଵ = 2, 𝑡ହ = 162𝑡ଶ = 9, 𝑡ହ = 243

4 − 2 = 2 4𝑟ଶ = 16
    𝑟ଶ = 4

ඥ𝑟ଶ
⎯⎯ 

= √4
⎯⎯ 

      𝑟 = ±2

5 − 1 = 42𝑟ସ = 162
   𝑟ସ = 81

     𝑟 = ±3

2, 6, 18, 54, 162

5 − 2 = 3

3, 9, 27, 81, 243

 9𝑟ଷ = 243
     𝑟ଷ= 27

ඥ𝑟ଷ
⎯⎯ 

= √27
⎯⎯⎯ 

      𝑟 = 3

2, −6, 18, −54, 162

2,4,8,16,32

2,6,18,54,162

_____ , _____ , ______ , ______ , _____

𝑡ଵ            𝑡ଶ            𝑡ଷ             𝑡ସ            𝑡ହ

2

× 3

_____ , _____ , ______ , ______ , _____2            6            18            54         162

× 3

_____ , _____ , ______ , ______ , _____
𝑡ଵ            𝑡ଶ            𝑡ଷ             𝑡ସ            𝑡ହ

4                            16

× 𝑟 ÷ 𝑟

−2,4, −8,16, −32

× 𝑟 × 𝑟 

_____ , _____ , ______ , ______ , _____

÷ +2 × +2 × +2 × +2

_____ , _____ , ______ , ______ , _____

÷ +2 × +2 × +2 × +2

−2           4          − 8          16        − 32

2            4             8            16           32

      𝑡ଵ= 1𝑠𝑡 𝑡𝑒𝑟𝑚 (𝑎𝑘𝑎: "a or u1") 
      𝑟 = 𝑐𝑜𝑚𝑚𝑜𝑛 𝑟𝑎𝑡𝑖𝑜
     𝑡௡= 𝑡𝑒𝑟𝑚 𝑛, 𝑒𝑣𝑒𝑟𝑦 𝑡𝑒𝑟𝑚
     𝑛 = 𝑇𝑒𝑟𝑚 #, 𝑜𝑟 # 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠
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𝑡௡ = 𝑡ଵ𝑟௡ିଵ

General term formula

𝑡ଵ = 3

𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒇𝒊𝒇𝒕𝒉 𝒕𝒆𝒓𝒎 𝒕𝟓? 𝒕𝟓 = ? , 𝒏 = 𝟓.

𝑡௡ = 3(2)௡ିଵ

𝑡ହ = 3(2)௡ିଵ

𝑡ହ = 3(2)ହିଵ

𝑡ହ = 3(2)ସ

𝑡ହ = 48

𝑟 =
𝑡௡

𝑡௡ିଵ
⎯⎯⎯⎯

𝑟 =
6

3
⎯⎯

𝑟 = 2

𝑟 =
𝑡௡

𝑡௡ିଵ
⎯⎯⎯⎯

𝑟 =
12

6
⎯⎯⎯

𝑟 = 2

𝑟 =
𝑡௡

𝑡௡ିଵ
⎯⎯⎯⎯

Geometric: r must always be the same

Remember: You could have also multiplied by the common ratio repeatedly

 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝑮𝒆𝒏𝒆𝒓𝒂𝒍 𝒕𝒆𝒓𝒎 𝒕𝒏 =?

𝑡௡ = 𝑡ଵ𝑟௡ିଵ

𝑡௡ = 3(2)௡ିଵ

A term divided by the term before it

𝐶ℎ𝑒𝑐𝑘 𝑦𝑜𝑢𝑟 𝑎𝑛𝑠𝑤𝑒𝑟: 3,6,12,24,48

𝑻𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝟕𝟔𝟖 𝒊𝒔 𝒘𝒉𝒂𝒕 𝒕𝒆𝒓𝒎? 𝒕𝒏 = 𝟕𝟔𝟖, 𝒏 =?

   𝑡௡ = 3(2)௡ିଵ

768 = 3(2)௡ିଵ

256 = 2௡ିଵ

   2଼ = 2௡ିଵ

     8 = 𝑛 − 1

      𝑛 = 9

𝑑𝑖𝑣𝑖𝑑𝑒 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑏𝑦 3

𝐶ℎ𝑎𝑛𝑔𝑒 𝑜𝑓 𝑏𝑎𝑠𝑒:  256 = 2଼

𝑆𝑎𝑚𝑒 𝐵𝑎𝑠𝑒, 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑠 𝑎𝑟𝑒 𝑒𝑞𝑢𝑎𝑙

𝑡௡ =  ? 𝑡ହ =  ? 𝑡௡ = 768, 𝑛 = ? 𝑟 = ?

3   , 6   , 12   ,____ ____ ____                   
𝑡ଵ 𝑡ଶ 𝑡ସ

× 2 

____                   
𝑡ଷ

____                   
𝑡ଵ଴

____                   
𝑡௡

…  …..
? ? 768 _____ , _____ , ______ … ______ … _____

𝑛 = 1      𝑛 = 2     𝑛 = 3  𝑛 = 4     𝑛 = 5        𝑛 = ?  

× 2

𝑡௡ିଵ = 𝑡𝑒𝑟𝑚 𝑏𝑒𝑓𝑜𝑟𝑒 𝑡௡

Ratio

𝑇ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚
𝑡𝑖𝑚𝑒𝑠 r 

ᇱ − 1ᇱ 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑠

Or, Start from beginning

𝑡௡ = 𝑡ଵ𝑟௡ିଵ

𝑡ହ = 3(2)ହିଵ

𝑡ହ = 48

𝐶ℎ𝑒𝑐𝑘 𝑦𝑜𝑢𝑟 𝑎𝑛𝑠𝑤𝑒𝑟: 3,6,12,24,48,96,192,384,768
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     𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒆𝒊𝒈𝒉𝒕 𝒕𝒆𝒓𝒎𝒔 𝒔𝟖? 𝒔𝟖 =? , 𝒏 = 𝟖.

Sum of "𝑛" terms formula (if 
number of terms is known)

Sum of "𝑛" terms formula 
(if last term 𝑡௡ is known)

𝑡௡ = 3(2)௡ିଵ

𝑡଼ = 3(2)଼ିଵ

𝑡଼ = 3(2)଻

𝑡଼ = 3(128)
𝑡଼ = 384

𝑠௡ =
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠଼ =
3(1 − 2଼)

1 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠଼ = 765

𝑠௡ =
𝑡ଵ − 𝑟𝑡௡

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯

𝑠଼ =
3 − 2(𝑡଼)

1 − 2
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠଼ =
3 − 2(384)

1 − 2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠଼ = 756

OR

 𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒂𝒏 𝒊𝒏𝒇𝒊𝒏𝒊𝒕𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒕𝒆𝒓𝒎𝒔?

𝑟 = 2 𝑟 > 1, ∴ 𝑛𝑜 𝑠𝑢𝑚

𝑠௡ =
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐶ℎ𝑒𝑐𝑘 𝑦𝑜𝑢𝑟 𝑎𝑛𝑠𝑤𝑒𝑟: 3 + 6 + 12 + 24 + 48 + 96 + 192 + 384 = 765

𝑠௡ =
𝑡ଵ − 𝑟𝑡௡

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯

𝑠଼ =  ?

3   , 6   , 12   ,____ ____ ____                   
𝑡ଵ 𝑡ଶ 𝑡ସ

× 2 

____                   
𝑡ଷ

____                   
𝑡ଵ଴

…  
? 384

𝑛 = 1      𝑛 = 2     𝑛 = 3  𝑛 = 4     𝑛 = 8 

× 2

𝑠ஶ =  ? 𝑠௡ = 𝑠𝑢𝑚 𝑜𝑓 𝑛 𝑡𝑒𝑟𝑚𝑠

𝑡ଵ = 3

𝑟 =
𝑡௡

𝑡௡ିଵ
⎯⎯⎯⎯

𝑟 =
6

3
⎯⎯

𝑟 = 2

𝑟 =
𝑡௡

𝑡௡ିଵ
⎯⎯⎯⎯

𝑟 =
12

6
⎯⎯⎯

𝑟 = 2

𝐶ℎ𝑒𝑐𝑘 𝑦𝑜𝑢𝑟 𝑎𝑛𝑠𝑤𝑒𝑟: 3 + 6 + 12 + 24 + 48 + 96 + 192 + 384 + 768 + 1536 + 3072 + ⋯ = ∞
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𝑡ଵ = 8

𝑟 =
4

8
⎯⎯

𝑟 =
1

2
⎯⎯

𝑟 =
2

4
⎯⎯

𝑟 =
1

2
⎯⎯

𝑠ஶ =
𝑡ଵ

1 − 𝑟
⎯⎯⎯⎯⎯

𝑠ஶ =
8

1 −
1
2
⎯⎯

⎯⎯⎯⎯⎯

𝑠ஶ =
8

1
2
⎯⎯
⎯⎯

𝑠ஶ = 16

What is the sum of the infinite sequence?

𝑡ଵ = 8

𝑟 =
16

8
⎯⎯⎯

𝑟 = 2

𝑟 =
32

16
⎯⎯⎯

𝑟 = 2

What is the sum of the infinite sequence?

−1 < 𝑟 < 1

−1 <
1

2
⎯⎯ < 1

∴ Convergent, has sum

∴ Divergent

∴ No sum

𝑟 =
𝑡௡

𝑡௡ିଵ
⎯⎯⎯⎯ 𝑟 =

𝑡௡

𝑡௡ିଵ
⎯⎯⎯⎯

𝑟 =
𝑡௡

𝑡௡ିଵ
⎯⎯⎯⎯𝑟 =

𝑡௡

𝑡௡ିଵ
⎯⎯⎯⎯

Sum of "𝑛" terms formula (infinite number of terms)𝑠ஶ =
𝑡ଵ

1 − 𝑟
⎯⎯⎯⎯⎯

8   ,    4 ,    2,    1,   
1

2
⎯⎯,   

1

4
⎯⎯                  ____ ____ ____                   

𝑡ଵ 𝑡ଶ 𝑡ଷ

____
𝑡଺

×
1

2
⎯⎯

____
𝑡ସ

____
𝑡ହ

×
1

2
⎯⎯

, …      

8   ,    16 , 32,  64, 128,  256                  ____ ____ ____                   
𝑡ଵ 𝑡ଶ 𝑡ଷ

____
𝑡଺

× 2

____
𝑡ସ

____
𝑡ହ

× 2

, …      

𝐶ℎ𝑒𝑐𝑘 𝑦𝑜𝑢𝑟 𝑎𝑛𝑠𝑤𝑒𝑟: 8 + 4 + 2 + 1 +
1

2
⎯⎯+

1

4
⎯⎯+

1

8
⎯⎯+

1

16
⎯⎯⎯= 15.9375 ≈ 16

𝑟 > 1

𝑠ஶ =  ?

𝑠ஶ =  ?

𝐶ℎ𝑒𝑐𝑘 𝑦𝑜𝑢𝑟 𝑎𝑛𝑠𝑤𝑒𝑟: 8 + 16 + 64 + 128 + 256 + 512 + 1024 + 2048 + ⋯ = ∞

C11 - 1.5 - Infinite Geometric Sequences Notes
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෍ 2𝑘

ସ

௞ୀଵ

= ?

𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒆𝒓𝒎𝒔

෍ 8(
1

2
⎯⎯)௞ିଵ

଺

௞ୀଶ

= ?

_______,   _______,  _______,  _______,

_______,   _______,  ______,  ______,  _______,

k=1              k=2             k=3            k=4

2𝑘 =
2(1) =
2

k=2              k=3             k=4         k=5          k=6

3(
1

2
⎯⎯)௞ିଵ =

8 ൬
1

2
⎯⎯൰

ଶିଵ

=

4

4 + 2 + 1 +
1

2
⎯⎯+

1

4
⎯⎯= 7.75

Arithmetic

Geometric

Steps
Put in 𝑘 = bottom number the equation
Put in 𝑘 + 1 (bottom # plus 1)
Repeat until 𝑘 = top number

       𝑘      2𝑘

       1       2

       2       4

       3       6

       4       8

Not Always t1

Always r

𝑠ସ = 2 + 4 + 6 + 8 = 20

d 2𝑘 =
2(2) =
4

2𝑘 =
2(3) =
6

2𝑘 =
2(4) =
8

෍ 3(2)௞ିଵ

ஶ

௞ୀଶ

= ?

Infinite Geometric 𝑠ஶ =
𝑡ଵ

1 − 𝑟
⎯⎯⎯⎯⎯

𝑠ஶ =
4

1 − ቀ
1
2⎯⎯ቁ

⎯⎯⎯⎯⎯⎯⎯

𝑠ஶ =
4

1
2⎯⎯
⎯⎯

𝑠ஶ = 4 ×
2

1
⎯⎯

𝑠ஶ = 8

−1 < 𝑟 < 1

−1 <
1

2
⎯⎯ < 1

∴ Convergent, has sum

2                  4                 6                8    

# 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 = 𝑛 − 𝑘 + 1 
                       = Top # minus Bottom # + 1

෍ 2𝑘

ଵ଴଴

௞ୀଵ

= ?

Arithmetic

𝑠௡ =
𝑛

2
⎯⎯(2𝑡ଵ + (𝑛 − 1)𝑑)𝑠௡ =

𝑛

2
⎯⎯(2𝑡ଵ + (𝑛 − 1)𝑑)

𝑠ଵ଴଴ =
100

2
⎯⎯⎯ (2(2) + (100 − 1)2)

𝑠ଵ଴଴ = 10100

𝑑 = 4 − 2
𝑑 = 2

𝑑 = 6 − 4
𝑑 = 2

𝑛 = 100 − 1 + 1
𝑛 = 100

3(
1

2
⎯⎯)௞ିଵ =

8 ൬
1

2
⎯⎯൰

ଷିଵ

=

2

4                2                  1              
1

2
⎯⎯              

1

4
⎯⎯   

3(
1

2
⎯⎯)௞ିଵ =

8 ൬
1

2
⎯⎯൰

଺ିଵ

=

1

4
⎯⎯

_______,   _______,  ______,  ______,  _______, …
4                2                  1              

1

2
⎯⎯              

1

4
⎯⎯   

𝑠௡ =
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠௡ =
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠ହ =

4 ቆ1 − ቀ
1
2⎯⎯ቁ

ହ

ቇ

1 − ቀ
1
2⎯⎯ቁ

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠ହ = 7.75

𝑛 = 6 − 2 + 1
𝑛 = 5

…

𝑟 =
2

4
⎯⎯

𝑟 =
1

2
⎯⎯

𝑟 =
1

2
⎯⎯

C11 - 1.6 - Sigma Notation - Notes
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A ball rolls off a building 15 m tall. After each bounce, it rises to 60% of the previous height. 

How high does the ball bounce after the 1st, 2nd bounce?

If it bounces forever, what is the total 
vertical distance travelled? 

𝑏ଵ 𝑏ଶ 𝑏ଷ 𝑏ସ 𝑏ହ 𝑏଺

ℎଵ

ℎଶ

ℎଷ

ℎସ

ℎହ ℎ଺

How high does the ball 
bounce after the 𝒏th bounce? 
(Find the general formula) 

𝑡௡ = 𝑡ଵ𝑟௡ିଵ

𝑡௡ = 15(0.6)௡ିଵ

What is the total vertical distance the ball has 
travelled when it hits the ground for the 5th 
bounce? 

𝑠ஶ =
𝑡ଵ

1 − 𝑟
⎯⎯⎯⎯⎯

ℎஶ =
ℎଵ

1 − 𝑟
⎯⎯⎯⎯⎯

ℎஶ =
15

1 − 0.6
⎯⎯⎯⎯⎯⎯

ℎஶ =
15

0.4
⎯⎯⎯

ℎஶ = 37.5 𝑚

𝑡௡ = 𝑡ଵ𝑟௡ିଵ

Height of Ball vs. Bounces

× 0.6 × 0.6 × 0.6 × 0.6 × 0.6

𝑡ଵ       𝑡ଶ         𝑡ଷ        𝑡ସ         𝑡ହ        𝑡଺ 

𝑟 = 60%
𝑟 = 0.6

How high does the 
ball bounce after the 
4th bounce. 

𝑟 =
5.4

9
⎯⎯⎯

𝑟 = .6

𝑟 =
9

15
⎯⎯⎯

𝑟 = .6

𝑡௡ = 𝑡ଵ(𝑟)௡ିଵ

𝑡ହ = 15(0.6)ହିଵ

𝑡ହ = 15(0.6)ସ

𝑡ହ = 1.94 𝑚

15

𝑠௡ =
𝑡ଵ(1 − 𝑟௡)

1 − 𝑟
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠ହ =
15(1 − (.6)ହ)

1 − .6
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠ହ =
15(0.87)

.4
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠ହ = 34.6 𝑚

𝑟 < 1𝑟 = 0.6

37.5 × 2 − 15 = 60𝑚34.6 × 2 − 15 = 54.2 𝑚

After 4𝑡ℎ bounce = 𝑡ହ

(Loses 40%)

𝐿𝑒𝑡 ℎ = 𝐹𝑎𝑙𝑙 ℎ𝑒𝑖𝑔ℎ𝑡
𝐿𝑒𝑡 𝑏 = 𝐵𝑜𝑢𝑛𝑐𝑒 𝑁𝑢𝑚𝑏𝑒𝑟 

Count 
it

Terms are Fall Heights!
____ , ____ , ____ , ____ , ____ , ____ 15         9        5.4     3.24   1.94    1.17

𝑡௡ = 𝑡ଵ𝑟௡ିଵ

𝑡ଵଵ = 15(0.6)ଵଵିଵ

𝑡ଵଵ = 15(0.6)ଵ଴

𝑡ଵଵ = 0.09 𝑚

1 − 0.4 = 0.6

𝑡ହ

After 1𝑠𝑡 = 𝑡ଶ

After 2𝑛𝑑 = 𝑡ଷ
15 × 0.6 = 9 𝑚

Height After 1st Bounce Height After 2nd Bounce

9 × 0.6 = 5.4 𝑚

How high does the 
ball bounce after the 
10th bounce. 𝑡ଵଵ

After 10𝑡ℎ bounce = 𝑡ଵଵ

𝑠ହ = ?
𝑠ஶ = ?

Double it to account for rise heights and subtract the initial height (double counted)

   15
+9 × 2
+5.4 × 2
+3.24 × 2
+1.94 × 2
    54.2

C11 - 1.8 - Bouncing Ball Notes (up 60%)
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