
 

 

Answer on Question #63389, Physics / Mechanics | Relativity 

Question: 

A satellite moves in a circular orbit around a planet at a speed of 4400m/s. 

What is the orbital period?  

Solution: 

Let 𝑀 is the mass of a planet, 𝑚 — the mass of a satellite, 𝑟 — the radius of satellite’s orbit and 

𝑣 — circular speed of the satellite. According to Newton’s equation 𝐹𝑔𝑟 = 𝐺
𝑀𝑚

𝑟2
 , where the 

gravitational constant 𝐺 ≅ 6.67 ∙ 10−11  
𝑚3

𝑘𝑔 ∙ 𝑠2 . 

This force is equal to centrifugal force 𝐹𝑐𝑓 =
𝑚𝑣2

𝑟
 , because the satellite’s orbit is circular. 

𝐺
𝑀𝑚

𝑟2 =  
𝑚𝑣2

𝑟
  and we may calculate  𝑟 =

𝐺𝑀

𝑣2  .  

Orbital period: 

 𝑇 =
2𝜋𝑟

𝑣
=

2𝜋𝐺𝑀

𝑣3 ≅
2𝜋 ∙ 6.67∙10−11

44003 ∙ 𝑀 = 4.92 ∙ 10−21 ∙ 𝑀 sec, if the planet’s mass is in kg. 

 

Answer: 

𝑇 = 4.92 ∙ 10−21 ∙ 𝑀  sec, if 𝑀 is measured in kg. 
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