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ABSTRACT: The planets orbit around the sun only due to its gravitational effect. The gravitational force 

serves as an attracting force between any two things with mass. Attractive because it never drives masses 

away, gravitational force works tirelessly to bring them closer together.  Given that gravity results from 

geometric distortions in space and time, Einstein's picture differs dramatically from Newton's universal law 

of gravitation.  
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_______________________________________________________________________________________ 

1. INTRODUCTION 

The universe contains a variety of forces, 

including pushes and pulls. Even when we are not 

actively moving on the ground, we are constantly 

exerting force whether pushing or pulling. Physics 

allows us to argue that there are four fundamental 

forces that operate as the root causes of all other 

phenomena. Some of these forces include the 

electromagnetic force, gravity, weak force, and 

strong force. Gravitational force refers to the force 

that attracts any two things with mass. The 

gravitational force is seductive because it always 

attempts to bring objects closer together rather 

than keeping them apart. In reality, it is clear that 

everything in the cosmos, including the author, 

has an impact on everything else. This statement 

expresses the essence of Newton's Universal Law 

of Gravitation. It is certainly necessary to have a 

huge mass in order to exert the least amount of 

force on the objects surrounding it. Things that are 

far apart appear to have no traction. However, the 

force remains constant and measured. 

This equation depicts how the force between any 

two objects in the cosmos operates: The code 

specifies that Newtons (N) are used to represent 

gravity force (F). The gravitational constant, 

sometimes known as G, is a fixed number. The 

mass of an item is expressed in kilograms. The 

mass (m, stated in kilograms) of the other thing 

The distance between these objects is represented 

by r, which is expressed in meters (m). You can 

readily estimate the force between two objects if 

you know how heavy they are and how far apart 

they are. 

 

2. INVERSE SQUARE LAW 

It is very important to remember that the distance 

(r) at the bottom of the equation is squared. The 

law is now an upside-down square. Thus, if you 

double the distance between two things, the force 

of gravity between them will be only a quarter of 

what it was before. The force is tenth of what it 

used to be, and it takes three times as long to 

separate them. The force, on the other hand, is 

four times stronger when the distance between 

two things is cut in half. You can use this to 

connect different things in a loose way. Any two 

things can be moved by this force. It's called the 

"universal force," and everything on Earth is 

affected by it. In other words, if you throw a stone 
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up, it will fall back down because of gravity. It's 

kind of like how the moon moves around the 

world because of gravity. Planets can only move 

around the sun because of its pull. Newton said 

that the gravity force is equal to the product of the 

two masses, but it is less than the square of the 

distance between them. The gravity force is strong 

when the two masses are added together and when 

they are squared. 

Where, 

F is the gravitational pull between two things. m1 

= How much the thing weighs. One square meter 

is equal to the weight of a thing, and two 

dimensions are the distance between the centers of 

the things. The gravity constant is written as G. 

Sir Isaac Newton discovered gravity in 1687. 

Gravity is considered the weakest of the four 

fundamental forces of nature. Einstein's general 

relativity is commonly regarded as the dominant 

theory of gravity within the classical framework. 

The theory's sophisticated and understandable 

framework is consistent with current empirical 

studies of gravity. Gravity tests currently focus on 

the theory's first order effects, which are post-

Newtonian in nature. Testing the theory's higher-

order effects is required to prove its most 

fascinating predictions, such as the development 

of black holes. Certain facets of general relativity 

are difficult to understand. The theory poses a 

significant challenge because of the presence of 

inescapable space-time singularities. The classical 

description of general relativity may not be 

applicable in locations with high curvature. As a 

result, the question of applying quantization to 

gravity arises.  

However, the difficulty in reconciling general 

relativity and quantum mechanics suggests that 

changes may be required. Different theories of 

general relativity share commonalities in terms of 

the post-Newtonian limit, but they differ in other 

ways. This category includes theories of scalar-

tensor gravity. In addition to the traditional tensor 

field, gravity is affected by one or more long-

range scalar fields. This theory of gravity is the 

most well supported non-Einsteinian hypothesis. 

Modern gravity theories, like the Superstring and 

Kaluza-Klein theories, require a low energy 

threshold. While general relativity is thought to be 

compatible with the post-Newtonian limit, it's 

important to investigate higher-order phenomena 

where general relativity may differ from other 

theories. 

Ideas and theories. As of now, technological 

progress has hit a point where future research and 

gravitational experiments on board will likely 

make measurements at least two orders of 

magnitude more accurate. The Stanford 

Gyroscope experiment, also known as the Gravity 

Probe-B project, aims to measure the post-

Newtonian parameter y with a level of accuracy 5 

x 10²5, which is higher than the current best level 

of accuracy of 3 x 10³3. On the other hand, the 

Laser Astrometric Test of Relativity project is 

meant to test relativistic gravity with more 

accuracy than second order in terms of the 

strength of the gravitational field.  

So, there is a good reason to be able to measure 

small changes from what general relativity says 

should happen. In the past 20 years, many writers 

have written theoretical predictions about 

gravitational theories. These predictions have 

been accurate to at least the second order level 

when it comes to the strength of gravity. Standard 

and scalar tensor theories have been used to 

accurately model light bending and radar echo 

delay. Because experimental study has come a 

long way recently, it is important to look into 

more second and higher order physical 

phenomena.  

These events may help to move Einstein's theory 

forward and set it apart from other theories. A lot 

of people agree that Thomas Newton's General 

Theory of Relativity is the best way to explain 

gravity. Newton's universal law of gravitation is 

very different from Einstein's theory of 

gravitational effects because Einstein says they 

are caused by geometric distortions in space-time. 

Assuming a weak gravitational field, General 

Relativity and Newton's theory of gravity make 

pretty much the same forecasts. But there are a 

few important weak field statements that are 

different between the two theories and can be 

looked into in more detail.  
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Einstein suggested three tests: the rotation of the 

perihelion, the gravitational redshift, and the 

gravitational bending of light. In any case, it is 

now clear that the gravity red shift is not a study 

of general relativity but of the Einstein 

equivalence principle, or more specifically, the 

local position in variance principle. While this 

was going on, Shapiro (1964) gave another 

important observational test of general relativity 

by measuring relativistic time delay, which Jater 

later confirmed through experiments. The word 

"gravity" comes from the Latin word for 

"gravity."  

Gravity is the natural force that pulls and draws 

things with mass or energy, like planets, stars, 

galaxies, and even light. Things on Earth gain 

mass because of gravity, but water tides are 

caused by the Moon's gravity. The Universe's 

early gaseous matter brought it together through 

its gravitational pull, which led to the formation of 

stars and their ultimate clustering into galaxies. 

The result is that gravity is a big part of how many 

large things in the universe came to be. Gravity's 

pull is everywhere, but as things move farther 

away, it has less of an effect on them. Albert 

Einstein came up with the general theory of 

relativity in 1915. It is the best way to explain 

gravity. While some things are heavier than 

others, space-time curves because of gravity.  

This is not a force. Nothing, not even light, can 

get out of a black hole once it passes through its 

event horizon. It is the most extreme example of 

how space and time bend. Even so, Newton's rule 

of universal gravitation is a good way to explain 

gravity most of the time. According to this rule, 

gravity is a force that pulls two things together. 

The strength of the force is directly related to the 

product of their masses and inversely related to 

the square of the distance between them. A gravity 

field is a frame of reference used in physics to 

describe how a big object affects the space around 

it. 

It puts force on something else very big. It is used 

to understand how gravity works to measure a 

gravitational field in Newtons per kilogram. At 

first, gravity was thought of as a force working 

between two point masses. Pierre-Simon Laplace 

tried to think of gravity as a radiation field or 

fluid, building on what Isaac Newton had already 

said. While point attraction was once the most 

common way to explain gravity, a field model has 

been the most popular since the 1800s. Instead of 

two particles being attracted to each other, the 

particles' mass changes how space and time are 

seen and measured, creating a "force" in a field 

model.  

This idea says that matter moves in patterns that 

match the curvature of space-time, and that 

gravity force doesn't exist or doesn't exist at all. 

Even though it's not very strong, gravity is one of 

the most basic forces in physics. It's about 1038 

times weaker than the weak interaction, 1036 

times weaker than the electromagnetic force, and 

1029 times weaker than the strong interaction. 

Because of this, tiny particles aren't changed 

much. On the other hand, it is the main activity at 

the macroscopic level that determines how 

celestial bodies form, how they are arranged, and 

how they move around the universe. During the 

Planck epoch, which began up to 10−43 seconds 

after the Universe began, space and time, as well 

as gravity, including quantum gravity, 

supergravity, and gravitational singularities, 

started to form. This might have come from an 

unknown state in the past, like a virtual particle, a 

fake vacuum, or a quantum vacuum. The main 

goal of current study is to create a theory of 

gravity that fits with quantum physics. The idea 

behind this theory is to use a single set of math to 

explain gravity and the other three basic forces of 

physics.  

Archimedes, a famous Greek scientist, found that 

the center of gravity is in the middle of a triangle. 

Besides that, he suggested that if two weights of 

the same size don't share a center of gravity, their 

united center of gravity will be at the middle of 

the line that connects their separate centers of 

gravity. The Roman builder and engineer 

Vitruvius wrote a book called De Architectura in 

which he said that an object's gravitational force is 

determined by its shape rather than its weight. 

Aryabhata, an old Indian scholar, was the first 

person to figure out the force that keeps things 

from flying off as the earth spins. The force that 
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pulls things together, which Brahmagupta calls 

"gurutvaakarshan," affects everything.  

In the late 1600s and early 1700s, Galileo Galilei 

made important contributions to the theory of 

gravity that paved the way for modern study in 

this field. It was Galileo's famous experiment with 

balls falling from the Tower of Pisa and careful 

studies of their fall down slopes that showed that 

gravitational acceleration is the same for 

everything. Aristotle thought that things with 

more mass are sped up by gravity, so this was a 

big change from what he thought.  

Galileo thought that air resistance was the main 

reason why lighter things fall more slowly through 

the air. Galileo's findings made it possible for Sir 

Isaac Newton to come up with his theory of 

gravity. The English mathematician Sir Isaac 

Newton wrote Principia in 1687, which is where 

he suggested the inverse-square law of universal 

gravitation. The author says that the forces that 

keep the planets in their different orbits are 

proportional to the square of how far away they 

are from the centers around which they circle. It 

was then possible to compare the force needed to 

keep the Moon in orbit with the force of gravity 

working on Earth's surface. The results of this 

study showed that the two forces are strongly 

linked. This is one way to show the equation:  

 
The given scenario involves the representation of 

various quantities. F represents the force, m1 and 

m2 represent the masses of the objects involved, r 

indicates the distance between the centers of the 

masses, and G represents the gravitational 

constant. One of the most remarkable facets of 

Newton's theory pertained to its application in 

predicting the presence of Neptune through the 

examination of Uranus' motions, which remained 

unexplained by the other celestial bodies. John 

Couch Adams and Urbain Le Verrier employed 

maths to determine the precise location of 

Neptune in the celestial sphere. Johann Gottfried 

Galle successfully identified the location of 

Neptune by utilizing the estimations provided by 

Le Verrier.  

The lack of symmetry in Mercury's trajectory 

demonstrated the incompleteness of Newton's 

hypothesis. Prior to the conclusion of the 19th 

century, it became apparent that the trajectory of 

celestial bodies had certain minor imperfections 

that could not be fully accounted for by Newton's 

theory. Nevertheless, they have unable to 

ascertain another celestial entity responsible for 

these problems, such as a planet orbiting the Sun 

at a somewhat closer proximity than Mercury. In 

1915, Albert Einstein successfully resolved a 

fundamental challenge by introducing his 

groundbreaking theory of general relativity. This 

answer elucidated the marginal alteration in 

Mercury's trajectory. The disparity that was noted 

pertained to the perihelion movement rate of 

Mercury, which was measured at 42.98 seconds 

per century.  

Despite the superiority of Einstein's general 

relativity over Newton's theory, the majority of 

contemporary non-relativistic gravitational 

computations still rely on Newton's theory due to 

its simplicity and ability to yield precise solutions 

for scenarios involving minuscule masses, 

velocities, and energies. Subsequently, several 

decades following the initial publication of the 

theory of general relativity, it became evident that 

its fundamental concepts did not align with the 

fundamental principles of quantum physics. 

Quantum field theory can be used to represent 

gravity, along with other fundamental interactions. 

The gravitational force, commonly referred to as 

the "attractive force," is believed to originate from 

the exchange of virtual gravitons, analogous to the 

electromagnetic force, which is associated with 

the interchange of virtual photons. This conforms 

to the principles of general relativity as defined by 

classical physics. Nevertheless, this approach 

exhibits limited efficacy when used to distances 

comparable to the Planck length. This calls for the 

formulation of a more all-encompassing theory of 

quantum gravity or an innovative methodology in 

the field of quantum mechanics.  

 

3. CONCLUSION 

A comprehensive analysis of gravitational force 

provides a plethora of insights into the underlying 

interactions that govern the phenomenon of the 

planet. Scientists utilize accurate measurements, 
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experiments, and theoretical models to gain 

further insights into the impact of gravity on 

celestial entities, spanning from minuscule 

particles to immense galaxies. These 

investigations not only contribute to the existing 

body of knowledge among scientists, but they also 

lay the groundwork for novel technologies and 

breakthroughs that possess the capacity to 

revolutionize domains such as astrophysics. 
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