
 
Answer on Question#68667 – Physics – Mechanics – Relativity 
 
 
A satellite of mass 3000 kg is orbiting the Earth in a circular path of radius 8.2 ∙ 106 m. Given 
that the mass the Earth is 5.98 ∙ 1024 kg. Find centripetal force acting on the satellite. 
Solution. If the satellite moves in circular motion, then the net centripetal force acting upon this 
orbiting satellite is given by the relationship 

𝐹𝐹𝑛𝑛𝑛𝑛𝑛𝑛 =
𝑀𝑀𝑠𝑠𝑠𝑠𝑛𝑛𝑣𝑣2

𝑅𝑅
 

where 𝑀𝑀𝑠𝑠𝑠𝑠𝑛𝑛 – mass of the satellite, 𝑣𝑣 – velocity of the satellite, 𝑅𝑅 – radius of the orbit. 
This net centripetal force is the result of the gravitational force that attracts the satellite towards 
the central body and can be represented as 

𝐹𝐹𝑔𝑔𝑔𝑔𝑠𝑠𝑔𝑔 =
𝐺𝐺𝑀𝑀𝑠𝑠𝑠𝑠𝑛𝑛𝑀𝑀𝐸𝐸𝑠𝑠𝑔𝑔𝑛𝑛ℎ

𝑅𝑅2
 

where 𝐺𝐺 = 6.67 ∙ 10−11 𝑁𝑁∙𝑚𝑚
2

𝑘𝑘𝑔𝑔2
, 𝑀𝑀𝑠𝑠𝑠𝑠𝑛𝑛 = 3000𝑘𝑘𝑘𝑘, 𝑀𝑀𝐸𝐸𝑠𝑠𝑔𝑔𝑛𝑛ℎ = 5.98 ∙ 1024kg, 𝑅𝑅 = 8.2 ∙ 106m. 

Since 𝐹𝐹𝑛𝑛𝑛𝑛𝑛𝑛 = 𝐹𝐹𝑔𝑔𝑔𝑔𝑠𝑠𝑔𝑔, the above expressions for centripetal force and gravitational force can be 
set equal to each other. 

𝐹𝐹𝑔𝑔𝑔𝑔𝑠𝑠𝑔𝑔 =
6.67 ∙ 10−11 ∙ 3000 ∙ 5.98 ∙ 1024

(8.2 ∙ 106)2 ≈ 17796𝑁𝑁 

Answer. 17796𝑁𝑁. 
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