
 

 

 Question #58439, Physics / Mechanics | Relativity  

The radius of Earth is four times greater and its mass is 71 times bigger than that of the Moon. 

Find the length of the seconds pendulum near the surface of the moon. 

Solution: 

A seconds pendulum is a pendulum whose period is precisely two seconds: 𝑇 = 2 𝑠. 

𝑇 = 2𝜋√
𝑙

𝑔
  - is a period of pendulum, where 𝑙  –   its length and 𝑔 – gravitational acceleration on 

the surface on celestial body. 

𝑔𝐸 = 9.81 𝑚/𝑠2– gravitational acceleration on the Earth surface, 𝑔𝑚 – gravitational acceleration 

on the Moon surface. 

𝑔 = 𝐺
𝑀

𝑅2 , where 𝐺 = 6,672 × 10−11 𝑀2

𝑘𝑔∙𝑠2  is the gravitational constant,  𝑀 and 𝑅 – mass and 

radius of celestial ,body. 

With the conditions of problem 
𝑀𝐸

𝑀𝑀
= 71 and 

𝑅𝐸

𝑅𝑀
= 4. 

𝑇 = 2𝜋√
𝑙𝑀

𝑔𝑀
  𝑙𝑀−? 

Define 𝑙𝑀: 
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and 
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𝑀𝐸∙𝑅𝑀
2 , 𝑀𝐸 = 71𝑀𝑀 and 𝑅𝐸 = 4𝑅_𝑀  
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2𝑠

2𝜋
)

2

=
16

71
∙ 9.81 ∙ (

1

𝜋
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2
[𝑚] = 0.22 𝑚 =

22 𝑐𝑚. 

𝑙𝑚 =
16𝑔𝐸

71 𝜋2
.  

Answer: The length of the seconds pendulum near the surface of the moon is equal to 22 cm.  
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