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Question: 

a) What is the magnitude of the force of gravity between Earth and Jupiter (take mass 

of the Earth 𝑀𝐸 = 6.0 ∙ 1024𝑘𝑔, mass of Jupiter 𝑀𝐽 = 1.9 ∙ 1027𝑘𝑔, and the distance 

between their centres 𝑅𝐸𝐽 = 5.89 ∙ 108𝑘𝑚)? 

b) At what point between Earth and Jupiter is the net force of gravity on a body by 

both Earth and Jupiter exactly zero? 

Solution: 

a) By the Newton’s law of  universal gravitation, the magnitude of the force of gravity 

between Earth and Jupiter is: 

𝐹𝐸𝐽 = 𝐺
𝑀𝐸𝑀𝐽

𝑅𝐸𝐽
2 = 6.67 ∙ 10−11

𝑁 ∙ 𝑚2

𝑘𝑔2
∙
6.0 ∙ 1024𝑘𝑔 ∙ 1.9 ∙ 1027𝑘𝑔

(5.89 ∙ 1011𝑚)2
= 2.19 ∙ 1018𝑁. 

b) Let 𝑟 be the distance from the center of the Jupiter to the point where the net force 

of gravity on a body is equal to zero and let 𝑅𝐸𝐽 is the distance between the centers of  

the Earth and Jupiter. Then the distance from the center of the Earth to the point of 

zero net force is 𝑅𝐸𝐽 − 𝑟. By the Newton’s law of universal gravitation, the force 

acting from the Jupiter on a body of mass 𝑚 at this point will be: 

𝐹 = 𝐺
𝑀𝐽𝑚

𝑟2
. 

The force acting from the Earth on a body of mass 𝑚 at this point will be (we use the 

relationship 𝑀𝐸 =
1

317
𝑀𝐽 ): 

𝐹 = 𝐺

1
317

𝑀𝐽𝑚

(𝑅𝐸𝐽 − 𝑟)2
. 

Thus, we equate this expressions: 

1

𝑟2
=

1
317

(𝑅𝐸𝐽 − 𝑟)2
, 

√317(𝑅𝐸𝐽 − 𝑟) = 𝑟, 



√317𝑅𝐸𝐽 = 𝑟(1 + √317), 

𝑟 =
√317𝑅𝐸𝐽

(1 + √317)
=
18

19
𝑅𝐸𝐽 =

18

19
∙ 5.89 ∙ 1011𝑚 = 5.58 ∙ 1011𝑚. 

Answer: 

a) 𝐹𝐸𝐽 = 2.19 ∙ 1018𝑁. 

b) 𝑟 = 5.58 ∙ 1011𝑚. 
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