
Question #82835, Physics / Mechanics | Relativity | 

A spacecraft was placed in an orbit around the earth. This orbit was circular, maintaining an 

almost constant distance of 189km from the earth's surface. 

A) calculate the speed of the spacecraft in this orbit 

B) the time to complete one orbit  

Solution 

a) The equation for universal gravitation thus takes the form: 

𝐹 = 𝐺
𝑀𝑚

(𝑅+𝑟)2, where 𝐺 = 6,67 × 10−11𝑚3𝑘𝑔−1𝑠−2, 𝑀 = 5,97 × 1024𝑘𝑔, 𝑅 = 6,4 × 106 𝑚,   

𝑟 = 189 × 103 𝑚 

M – mass of Earth, G-gravitational constant, R- radius of Earth, r – distance to the Earth 

𝐹 = 𝑚
𝑣2

𝑅+𝑟
, then 𝐺

𝑀𝑚

(𝑅+𝑟)2 = 𝑚
𝑣2

𝑅+𝑟
→ 𝐺

𝑀

𝑅+𝑟
= 𝑣2 → 𝑣 = √𝐺

𝑀

𝑅+𝑟
 

𝑣 = √6,67 × 10−11
5,97 × 1024

6,4 × 106 + 189 × 103
≈ 7,79 × 103(𝑚

𝑠⁄ ) 

b) 𝑇 =
2𝜋(𝑅+𝑟)

𝑣
→

2𝜋(6,4×106+189×103)

7,79×103 = 5,31 × 103 𝑠 = 1 ℎ𝑜𝑢𝑟 28 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 30 𝑠 

Answer: v=𝟕, 𝟕𝟗 × 𝟏𝟎𝟑(𝒎
𝒔⁄ ), T=𝟓, 𝟑𝟏 × 𝟏𝟎𝟑 𝒔 = 𝟏 𝒉𝒐𝒖𝒓 𝟐𝟖 𝒎𝒊𝒏𝒖𝒕𝒆𝒔 𝟑𝟎 𝒔 
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