
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? 
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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
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