
 

 

Answer on Question #45632, Physics, Mechanics | Kinematics | 

Dynamics 

Question: 

A 500g rubber ball is dropped from a height of 10 m and undergoes a perfectly 

elastic collision with the earth. 

A) What is the earth's velocity after the collision? Assume the earth was at the 

rest just before collision. 

B) How many years would it take the earth to move 1.00 mm at this speed? 

Answer: 

A) The law of conservation of energy:  

𝑚𝑣0
2

2
= 𝑚ℎ𝑔 

where 𝑣0 speed of the ball before collision. 

𝑣0 = √2𝑔ℎ 

The law of conservation of momentum: 

𝑚𝑣0 = 𝑀𝑢 + 𝑚𝑣 

𝑚(𝑣0 − 𝑣) = 𝑀𝑢 

where 𝑚 is mass of the ball, 𝑀 is mass of the Earth, 𝑢 is speed of the Earth after 

collision. 

The law of conservation of energy:  

𝑚𝑣0
2

2
=

𝑚𝑣2

2
+

𝑀𝑢2

2
 

𝑚(𝑣0 + 𝑣)(𝑣0 − 𝑣) = 𝑀𝑢2 

Dividing these equations: 

𝑣 + 𝑣0 = 𝑢        =>           𝑣 = 𝑢 − 𝑣0 

𝑚(𝑣0 − (𝑢 − 𝑣0)) = 𝑀𝑢 

2𝑚𝑣0 = (𝑀 + 𝑚)𝑢 



 

 

𝑢 =
2𝑚

𝑀 + 𝑚
𝑣0 ≈

2𝑚

𝑀
𝑣0 =

2𝑚

𝑀
√2𝑔ℎ ≅ 2.3 ⋅ 10−24

𝑚

𝑠
  

Answer: 2.3 ⋅ 10−24 𝑚

𝑠
 

B) Time equals: 

𝑡 =
𝑙

𝑣
=

1𝑚𝑚

2.3 ⋅ 10−24 𝑚
𝑠

= 4.3 ⋅ 1020𝑠 = 1.36 ∗ 1013 𝑦𝑒𝑎𝑟𝑠 

Answer: 1.36 ∗ 1013 𝑦𝑒𝑎𝑟𝑠 
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