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Abstract :-According to Newton's gravitational law 

each body attract another body  which is called 

gravitational force. Because the earth rotating with the 

same velocity on its Axis. So the earth create a 

centripetal force at each body. the body create a circle 

by the rotation of earth. The gravitational force attract 

the body and the centripetal force repulsed the body. 

Let the mass of earth  Me , rotating velocity Ve and 

the mass of body m. Centripetal force Fc and 

gravitational force Fg then 

𝑚𝑔′ = 𝐹𝑔 − 𝐹𝑐 

𝑚𝑔′ =
𝐺𝑀𝑒𝑚

𝑅𝑒
2

−
𝑚𝑉𝑒

2

𝑅𝑒

 

Key words:- Newton's gravitational law and 
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I. Introduction:- 

Let the mass of earth is Me and radius Re. The mass 

of body is m when the body is at A point.then 

 

𝑚𝑔′ = 𝐹𝑔 − 𝐹𝑐 

𝑚𝑔′ =
𝐺𝑀𝑒𝑚

𝑅𝑒
2

−
𝑚𝑉𝑒

2

𝑅𝑒

 

Where, Ve is the velocity of earth at A point which is 

the maximum velocity. Because at point A the radius 

of earth is greater than all points of Earth. 

𝑚𝑔′ =
𝐺𝑀𝑒𝑚

𝑅𝑒
2

−
𝑚𝑉𝑒

2

𝑅𝑒

 

 𝑔′ =
𝐺𝑀𝑒

𝑅𝑒
2 −

𝑉𝑒
2

𝑅𝑒
 

Hance, the weight of body and the value of g depends 

on the rotating velocity of Earth. When Ve maximum 

then the weight of body is minimum 

When the body is at B point. Then the body create a 

circle of radius O’B. Centripetal force acting in O’B 

direction and gravitational force acting in OB 

direction. 

Let. ∠ 𝑂′𝐵𝑂 = 𝜃 𝑡ℎ𝑒𝑛 ∠𝐴𝑂𝐵 = 𝜃   

Centripetal force in O’B direction is Fc. Then 

centripetal force in OB direction is 𝐹𝑐𝐶𝑜𝑠𝜃.  

Let the velocity of body at B point is Ve’. Then 

OB=Re 

In ∆OO’B 

              𝐶𝑜𝑠𝜃 =
𝑂′𝐵

𝑅𝑒
   

             𝑂′𝐵 = 𝑅𝑒𝐶𝑜𝑠𝜃  

Then centripetal force in O’B d    
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            𝐹𝑐 =

𝑚𝑉𝑒
′2

𝑅𝑒𝐶𝑜𝑠𝜃
   𝑂𝑟  

𝑚𝜔2(𝑅𝑒𝐶𝑜𝑠𝜃)2

𝑅𝑒𝐶𝑜𝑠𝜃
   𝑂𝑟  𝑚𝜔2𝑅𝑒𝐶𝑜𝑠𝜃 

Centripetal force in OB direction. 

           𝐹𝑐𝐶𝑜𝑠𝜃 =
𝑚𝑉𝑒

′2

𝑅𝑒𝐶𝑜𝑠𝜃
𝐶𝑜𝑠𝜃 =

𝑚𝑉𝑒
′2

𝑅𝑒
 

      = 𝑚ω2ReCos2θ  

Then the weight of body 

     𝑚𝑔′ =
𝐺𝑀𝑒𝑚

𝑅𝑒
2 −

𝑚𝑉𝑒
2

𝑅𝑒
2  

    𝑔′ = 𝑔 − 𝜔2𝑅𝑒𝐶𝑜𝑠2𝜃   

At  𝜃 = 0 

    𝑔′ = 𝑔 − 𝜔2𝑅𝑒 

At 𝜃 = 0   

The body has minimum weight 

 

At 𝜃 = 90° 

   𝑔′ = 𝑔 

At 𝜃 = 90°  

The body has maximum weight 

Let a body of mass m is in rest state from the distance 

of h with the Earth. Let at Earth gravitational 

acceleration is 

ge  and gh at height . Where height has taken at 𝜃 = 0 

Where the rotation velocity of body is Ve then at Earth 

      𝑚𝑔𝑒 =
𝐺𝑀𝑒𝑚

𝑅𝑒
2 −

𝑚𝑉𝑒
2

𝑅𝑒
2 𝑅𝑒 

    =  
𝐺𝑀𝑒𝑚−𝑚𝑉𝑒

2𝑅𝑒

𝑅𝑒
2             − − − − − − − −1 

The weight of body at h distance. Because the body is 

in rest state. 

      𝑚𝑔ℎ =
𝐺𝑀𝑒𝑚

(𝑅𝑒+ℎ)2           − − − − − − − −2 

Divide equation 2 by 1 

      
𝑚𝑔ℎ

𝑚𝑔𝑒
=

𝐺𝑀𝑒𝑚

(𝑅𝑒+ℎ)2 ×
𝑅𝑒

2

𝐺𝑀𝑒𝑚−𝑚𝑉𝑒
2𝑅𝑒

 

      
𝑔ℎ

𝑔𝑒
=

𝐺𝑀𝑒𝑅𝑒
2

(𝑅𝑒+ℎ)2(𝐺𝑀𝑒−𝑉𝑒
2𝑅𝑒)

  − − − − − − − 3 

 

It has cleared by equation 3, the weight of body which 

is in rest state at h distance depend at the rotational 

velocity of earth. when Ve is  increasing then gh.   is 

increasing. 

When the body is near the earth 

Put h=0 in equation 3 

𝑔ℎ

𝑔𝑒

=
𝐺𝑀𝑒𝑅𝑒

2

𝑅𝑒
2(𝐺𝑀𝑒 − 𝑉𝑒

2𝑅𝑒)
 

 

On putting all values . 

we get 

          
𝑔ℎ

𝑔𝑒
= 1.0034 

Hance the weight of body which is in rest near the 

earth has some large weight comparison to the body 

which is at earth surface. 

Let the velocity of the body at h distance is Vo. the 

body is orbit  the earth with the direction of rotating 

Earth. 

                  The weight at earth surface 

       𝑚𝑔𝑒 =
𝐺𝑀𝑒𝑚

𝑅𝑒
2 −

𝑚𝑉𝑒
2

𝑅𝑒
2 . 𝑅𝑒 

       𝑚𝑔𝑒 =
𝑚(𝐺𝑀𝑒−𝑉𝑒

2𝑅𝑒)

𝑅𝑒
2             − − − − − − − 1 

The weight at h distance 

      𝑚𝑔ℎ =
𝐺𝑀𝑒𝑚

(𝑅𝑒+ℎ)2 −
𝑚𝑉𝑜

2

(𝑅𝑒+ℎ)2
(𝑅𝑒 + ℎ) 

      𝑚𝑔ℎ =
𝑚[𝐺𝑀𝑒−𝑉𝑜

2(𝑅𝑒+ℎ)]

(𝑅𝑒+ℎ)2           − − − − − −2 

Divide equation 2 by 1 

      
𝑔ℎ

𝑔𝑒
=

[𝐺𝑀𝑒−𝑉𝑜
2(𝑅𝑒+ℎ)]𝑅𝑒

2

(𝐺𝑀𝑒−𝑉𝑒
2𝑅𝑒)(𝑅𝑒+ℎ)2           − − − − − −3 

At h distance the body has zero weight for a certain 

velocity.  
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By equation 3, put gh=0 

     
0

𝑔𝑒

=
[𝐺𝑀𝑒 − 𝑉𝑜

2(𝑅𝑒 + ℎ)]𝑅𝑒
2

(𝐺𝑀𝑒 − 𝑉𝑒
2𝑅𝑒)(𝑅𝑒 + ℎ)2

 

    

   𝑔𝑒[𝐺𝑀𝑒 − 𝑉𝑜
2(𝑅𝑒 + ℎ)]𝑅𝑒

2 = 0 

   

   𝐺𝑀𝑒 − 𝑉𝑜
2(𝑅𝑒 + ℎ) = 0 

 

     𝑉𝑜
2(𝑅𝑒 + ℎ) = 𝐺𝑀𝑒 

  

    𝑉𝑜
2 =

𝐺𝑀𝑒

𝑅𝑒+ℎ
 

The velocity at h height, on which the body has same 

weight which is on the earth surface. 

                  𝑔ℎ = 𝑔𝑒 

     
𝑔ℎ

𝑔𝑒
= 1 

By equation 3 

    
1

1
=

[𝐺𝑀𝑒−𝑉𝑜
2(𝑅𝑒+ℎ)]𝑅𝑒

2

(𝐺𝑀𝑒−𝑉𝑒
2𝑅𝑒)(𝑅𝑒+ℎ)2 

    [𝐺𝑀𝑒 − 𝑉𝑜
2(𝑅𝑒 + ℎ)]𝑅𝑒

2 = (𝐺𝑀𝑒 − 𝑉𝑒
2𝑅𝑒)(𝑅𝑒 +

ℎ)2 

Let𝑅𝑒 + ℎ = 𝑟 

    𝑅𝑒
2𝐺𝑀𝑒 − 𝑉𝑜

2𝑟𝑅𝑒
2 = 𝐺𝑀𝑒𝑟2 − 𝑉𝑒

2𝑅𝑒𝑟2 

 

   𝐺𝑀𝑒𝑅𝑒
2 − 𝐺𝑀𝑒𝑟2 + 𝑉𝑒

2𝑅𝑒𝑟2 = 𝑉𝑜
2𝑟𝑅𝑒

2 

 

  𝑉𝑜
2 =

𝐺𝑀𝑒𝑅𝑒
2−𝐺𝑀𝑒𝑟2+𝑉𝑒

2𝑅𝑒𝑟2

𝑟𝑅𝑒
2  

  

 𝑉𝑜
2 =

𝐺𝑀𝑒

𝑟
−

𝐺𝑀𝑒𝑟

𝑅𝑒
2 +

𝑉𝑒
2𝑟

𝑅𝑒
 

Put 𝑟 = 𝑅𝑒 + ℎ 

 

𝑉𝑜
2 =

𝐺𝑀𝑒

𝑅𝑒 + ℎ
−

𝐺𝑀𝑒(𝑅𝑒 + ℎ)

𝑅𝑒
2

+
𝑉𝑒

2(𝑅𝑒 + ℎ)

𝑅𝑒

 

Put h=0, hence  and earth surface 

𝑉𝑜
2 =

𝐺𝑀𝑒

𝑅𝑒

−
𝐺𝑀𝑒𝑅𝑒

𝑅𝑒
2

+
𝑉𝑒

2𝑅𝑒

𝑅𝑒

 

𝑉𝑜
2 = 𝑉𝑒

2 

𝑉𝑜 = 𝑉𝑒  

By equation 3 we will get the weight of body which is 

in velocity. The weights of the body in velocity and 

rest state are differents . Let the  velocity of body is Vo 

At Earth surface 

   
𝑔𝑣

𝑔𝑒
=

[𝐺𝑀𝑒−𝑉𝑜
2(𝑅𝑒+ℎ)]𝑅𝑒

2

(𝐺𝑀𝑒−𝑉𝑒
2𝑅𝑒)(𝑅𝑒+ℎ)

 

At  h=0 

   
𝑔𝑣

𝑔𝑒
=

(𝐺𝑀𝑒−𝑉𝑜
2𝑅𝑒)𝑅𝑒

2

(𝐺𝑀𝑒−𝑉𝑒
2𝑅𝑒)𝑅𝑒

2 

   
𝑔𝑣

𝑔𝑒
=

𝐺𝑀𝑒−𝑉𝑜
2𝑅𝑒

𝐺𝑀𝑒−𝑉𝑒
2𝑅𝑒

 

Where gv is the gravitational acceleration for dynamic 

body. And Vo=Ve+Vb 

When the body is dynamic in the Earth’s rotating 

direction. Then 

   
𝑔𝑣

𝑔𝑒

=
𝐺𝑀𝑒 − (𝑉𝑒 + 𝑉𝑏)2𝑅𝑒

𝐺𝑀𝑒 − 𝑉𝑒
2𝑅𝑒

 

Hence, when the velocity of body is increasing then 

the weight of body is decreasing 

When the body is dynamic in opposite direction. Then 

    
𝑔𝑣

𝑔𝑒
=

[𝐺𝑀𝑒−(𝑉𝑒−𝑉𝑏)2𝑅𝑒]

𝐺𝑀𝑒−𝑉𝑒
2𝑅𝑒

 

Hence the body has large weight in opposite direction. 

 

 


