
 

 

Answer on Question #61299-Physics-Mechanics-Relativity  

A satellite of mass 2.00X10^4 kg is placed in orbit 6.00X10^5 m above the surface of Jupiter. 

a) Determine the force of gravitational attraction between the satellite and Jupiter. 

b) What must be the orbital speed of the satellite? 

c) What must be the value of the gravitational field constant, g, at the location of the satellite? 

d) One of the moons of Jupiter is Europa. Its period of motion is 3.07X10^5 s. What must be the radius of its 

orbit? 

e)If a satellite was placed in orbit around Europa at a height of 100.0 km above the surface of Europa, and 

the period of motion was 7.58X10^3s, what must be the mass of Europa? The radius of the moon Europa is 

1.57X10^6 m. 

Solution 

a) 

𝐹 = 6.67 ∙ 10−11
(2.00 ∙ 104)(1.90 ∙ 1027)

(6.00 ∙ 105)2
= 7.04 ∙ 109𝑁 

b) 

𝐹 =
𝑚𝑣2

𝑟
 

𝑣2 =
𝐹𝑟

𝑚
 

𝑣 = √
𝐹𝑟

𝑚
= √6.67 ∙ 10−11

(1.90 ∙ 1027)

6.00 ∙ 105
= 7.60 ∙ 105

𝑚

𝑠
. 

c) 

𝑔 =
𝐹

𝑚
= 6.67 ∙ 10−11

(1.90 ∙ 1027)

(6.00 ∙ 105)2
= 3.52 ∙ 106

𝑚

𝑠2
 

d) 

𝑇2 = (
4𝜋2

𝐺𝑀
)𝑟3 

𝑟 = √
𝐺𝑀

4𝜋2
𝑇2

3

= √
(6.67 ∙ 10−11)(1.90 ∙ 1027)

4𝜋2
(3.07 ∙ 105)2

3

= 6.71 ∙ 108𝑚. 

e) 

𝑀 = (
4𝜋2

𝐺
)
𝑟3

𝑇2
= (

4𝜋2

(6.67 ∙ 10−11)
)
(1.57 ∙ 106 + 1.00 ∙ 105)3

(7.58 ∙ 103)2
= 4.80 ∙ 1022𝑘𝑔. 
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