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Effect of gravity by the rotation of earth and the object
have different weight in velocity and rest the object have
different weight in different direction
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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 Fe and
gravitational force Fg then

mg' =F —F
, _GM,m mV7?
™" TR TR,
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l. 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

myg' =F, —F
, _GM,m mV?
"™ TR TR

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.

, _GM,m mV7?
™ =R TR,

1 GMe _ VE
RZ 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. £ 0'BO = 6 then LAOB = 6

Centripetal force in O’B direction is Fc. Then
centripetal force in OB direction is F,Cos8.

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

OB=Re
In AOO’B
CosO = o8
Re
0'B = R,Cos0

Then centripetal force in O’B d
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2
mvg mw?(ReCos0)?
ReCos6 ReCosB

Or mw?R,Cosf

Centripetal force in OB direction.

2

12 ’
F.Cos6 = e rosg =Te
eCos6 Re
= mw?R,Cos?0
Then the weight of body
r _ GMem _ mV¢
M TR T R

g =g — w?R,Cos?0

At §=0
g =9- R,
At6=0

The body has minimum weight

At 6 = 90°
g =g
At 6 = 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 gp at height . Where height has taken at 6 = 0

Where the rotation velocity of body is V. then at Earth

_ GMem  mvZ
e T TR TR

R,
_ GMgm-mVEZR,
RZ
The weight of body at h distance. Because the body is
in rest state.

m _ GMem
9n = Ro+n)2

Divide equation 2 by 1

mgp _ GMem R3
mge  (Reth)2 ™ GMem-mVZR,

9n _ GMeR}
de  (Reth)2(GMe-VZRe)

——————— 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 V. is increasing then gy is
increasing.

When the body is near the earth
Put h=0 in equation 3

9n _ GM.Re

e Bl Rg(GMe - VezRe)

On putting all values .
we get

9h — 1.0034

e

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 V,. the
body is orbit the earth with the direction of rotating
Earth.

The weight at earth surface

GMem  mVE
mg, = RE - Rge R,
_2
mg, = MM Vi) 1
e
The weight at h distance
_ GMem  mV§
I = Rrm2 ™ (Roth)? (Re +h)
_ m[GMe-VERetm)]
mgn = (Re+h)? 2
Divide equation 2 by 1
gn _ [6Me~VERe+mIRE 3

Je - (GMe_VezRe)(Re"'h)z

At h distance the body has zero weight for a certain
velocity.
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By equation 3, put gy=0
0 [GM, - VA(R, + W)]R?

e B (GMe - VezRe)(Re + h)z

gelGM, — V2 (R, + WIRZ = 0

GM, — VAR, +h) =0

V2(R, + h) = GM,

2 GM,

O 7 Re+h

The velocity at h height, on which the body has same
weight which is on the earth surface.

In = Ye
=1
ge
By equation 3
1 _ [6M—VE(Re+h)|RZ

1 (GMe=VZRe)(Re+h)?

[GMe - Voz(Re + h)]Rg = (GMe - VezRe)(Re +
h)?

LetR, +h=r

R2GM, — V2rR? = GM,r? — V2R, 1?

GM.R2 — GM,r* + V2R,r? = VrR2

_ GMgR3—GMr2+V2R,1?
TR2

VOZ

2 _ GMg GMer | Vér
0 T RZ Re

Putr=R,+h

- GM, GM,(R,+h) VZR,+h)
° "R,+h R2 R,

Put h=0, hence and earth surface

2 GMe  GM.R, V2R,
° R, R? R,
Vo2 — Vez

Vo=V

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 V,

At Earth surface

I _ [6Me-VZ(Re+)|RE
ge  (GMe=VZRe)(Re+h)

At h=0

oo _ (GMeVEROR?
ge  (GMe—VZRe)RZ

gv _ GM—V§R,

Jge  GMg—VZ2R,
Where g, is the gravitational acceleration for dynamic
body. And V=V+Vy

When the body is dynamic in the Earth’s rotating
direction. Then

& _ GM, — (Ve + Vb)zRe

Ye GMe - Ve2Re

Hence, when the velocity of body is increasing then
the weight of body is decreasing

When the body is dynamic in opposite direction. Then

9y _ [6Me=(Ve=Vp)?Re]
Je GMe—VZRe

Hence the body has large weight in opposite direction.
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